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v>n^cnii^cn,ibn and Policy 

The Tobacco Industry Research Committee is the sponsoring agency 
of a programi of research into questions of tobacco use and health. It was 
organized in early 1954 by representatives of tobacco manufacturers, 
growers, and warehousemen. 

Sbon after, the T.I.R.C. invited 1 doctors and scientists well known for 
their work in cancer and other diseases to serve on a Scientific Advisory 
Board. This Board currently consists of nine scientists who maintain their 
respective institutional affiliations. 

The Scientific Advisory Board has full responsibility for research 
policy and programming. As a Board it does not directly engage in research 
for the T.I.R.C. and the T.I.R.C. itself does not operate any research facility. 

Grantsrin-aid for research are made by the Board to independent 
scientists who are assured' complete scientific freedom in conducting their 
research. They alone are responsible for reporting or publishing their find¬ 
ings in the accepted scientific manner — through medical and! scientific 
journals and societies. 

From the outset, the Tobacco Industry Research'Committee has made 
clear that the object of its research program is to encourage scientific study 
for facts about tobacco use and human health. Its position remains that 
research will help provide the knowledge about lung cancer and heart 
disease for a full evaluation of all factors being studied in connection with 
these diseases. 

Grants recommended by the Scientific Advisory Board through 1960 
have been made to more than 100 scientists in about 70 hospitals, universi*- 
ties, and research institutions from funds that so far total $4,000,000 
appropriated by the T.I.R.C. 

A list of research projects supported! by the T.I.R.C. is included! in 
this Reporti Also included are abstracts of 47 research papers, acknowl¬ 
edging support by the T.I.R.C., that have appeared in scientific journals 
since the 1959 Report and through October 1960. A total of 137 papers 
acknowltedging T.I.R.C. support have now been abstracted in the Annual 
Reports. 

Timothy V. Hartnett W. T. Hoyt 

Chairman Executive Director 


TOBACCO INDUSTRY RESEARCH COMMITTEE 
150 East 42nd Street, Ntew York 17, N. Y. 
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Preface 


The year 1960 was one of great interest and activity for the Scientific 
Advisory Board to the Tobacco Industry Research Committee. 

As general lines for development of promising research have become 
evident from accumulated experience, a program consistent with them is 
being rapidly evolved. 

During the year, the T.I.R.C. responded to a request from the Board 
for additional' funds for research grants by increasing annual appropriations 
to $800,000. These additional funds will be for support of further study 
in the fields of viruses, psycho-physiological traits (constitutional differ¬ 
ences), previous chest and lung infections, bio-assay, and tissue culture. 

Causation Theory of Smoking Unproved 

The continued failure of evidence which is qualitatively different or 
of increased significance to appear leaves the causation' theory of smoking 
in lung cancer, heart disease, and other ailments without clinical or experi¬ 
mental proof. 

Meanwhile, evidence of the complex factors involved im the origin and 
nature of these diseases continues to increase in quantity, depth, and 
scientific significance. The result is that the tobacco theory is rapidly 
losing muchiof the unique importance claimed by its adherents at its original 
announcement. It has not received definitive support in' the clinic and 
laboratory. 


One Hard Fact: Much More Must he Found Out 

With all that we have learned in the laboratories and' the clinics, work¬ 
ing with animals and chemicals and people, exploring a variety of avenues 
and approaches, the one hard' fact that we must face up to is that there is 
so much more to find out. 

We will not find out from over-simplified and perhaps superficial 
conclusions as to causation. Such am attitude would only stifle or delay 
needed research'to find the basic origins of lung cancer and cardiovascular 
diseases, which are most powerful; diversified and deadly enemies to our 
well-being. Nor will they be solved by public pronouncements or by resolu¬ 
tions or by review committees that concern themselves solely with' sugges¬ 
tive or incomplete datai 

The answers will come only from the accumulation and coordination 
of creative knowledge acquired in manx fields of endeavor after patient, 
careful study. 
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Statistical Data Require Studies in Other Areas 

The members of the Scientific Advisory Board have repeatedly made 
clear they feel that the statistical data thus far advanced to show a statistical 
association between smoking and various diseases are sufficiently suggestive 
and important to justify and, indeed, to require a great deal of further 
research in other majpr areas. This is necessary ini order to evaluate the 
existing data accurately and to make possible a more scientific definition' 
and analysis of the problems involved. 

In spite of these often-repeated statements, there apparently still exist 
misunderstandings and misstatements of our attitude in this matter. 

It may be of value, therefore, to suggest certain steps in research which 
can be taken to provide evidence that will have a higher degree of scientific 
value and that' should help in the necessary definition'and analysis to which 
reference has been made. 

Research Steps Suggested 

First, further efforts should be made to see whether cancer can be in¬ 
duced! in animal tissue by the direct application of whole smoke instead of 
by artificially prepared condensates of smoke. 

Second^ epidemiological data should be obtained' by direct clinical 
observation rather than' by questionnaires and hearsay opinion. In such 
longitudinal 1 clinical studies, factors and habits other than smoking should 
also be included. It is as important to know, for example, why the over¬ 
whelming majority of heavy cigarette smokers do not develop lung cancer 
as it is to know why the comparatively small percentage of smokers do. 

Third, pathologists need to make concerted efforts to improve and 
agree upon criteria for classification of human lung tumors into types such 
as adenoma and! squamous cell cancer so that studies of relative rates of 
incidence and of possible environmental and other influences on such rates 
could be made more meaningful. 

Such research is entirely possiblfe. It is admittedly time-consuming and 
difficult but it is a necessary steppingstone toward a level 1 of knowledge 
which must be attained on the road to solution of the problems that may 
be involved in tobacco use in relation to health. 

Report by the Scientific Advisory Board 

This year, for the first time since its formation in mid-1954, the 
Scientific Advisory Board made a formal report to the Tobacco Industry 
Research Committee. This report, which begins on page 8, considers the 
changes that have occurred in the last seven years in the status of knowledge 
of the relationship of smoking to heaiih, reviews the Board's scientific pro- 
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gram, and discusses the needs and directions for further research. 

The Board'states in its report that so far as a final solution of cancer 
and heart disease is concerned, scientific honesty requires acknowledgment 
that, in the absence of greater knowledge of the fundamental! processes 
involved, a simple answer to what are not simple questions is unlikely in 
the near future, 

The Board has been fortunate in maintaining the same personnel'who 
joined it seven years ago. Recently, however, Dr. Julius H. Comroe, Jr., 
a member of the original Boards found that after moving from Pennsylvania 
to California, the combination of increased! professional responsibilities 
and geographic distance was making it impossible for him to attend' Board 
meetings in the east with the regularity he desired. He has, therefore, re¬ 
signed from active membership white retaining the same active interest in 
the Scientific Advisory Boards program and the willingness to help it in 
an advisory capacity. Dr. Comroe’s loss will be a very real one, for his 
knowledge and originality are great. 

Appreciation' .also is expressed for the constructive contributions of 
T.I.R.C. grantees and scientific consultants, and of participants in the con¬ 
ferences sponsored by the Scientific Advisory Board. The members of the 
T.IlR.C. also are to be commended for their continued, generous support of 
the research program, and for enabling those of us. responsible for the 
program to work with the most complete freedom. Their trust in the mem¬ 
bers of the Scientific Advisory Board is stimulating and warming. 

C. C. Little 
Scientific Director 
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Report by the 

SCIENTIFIC ADVISORY BOARD 

to the 

TOBACCO INDUSTRY RESEARCH COMMITTEE 


At' the end of its first' six years of operation, the Scientific Advisory 
Board deems it advisable to take stock of the changes which have occurred 
during this period in the status of our knowledge of the relationship of 
smoking to healthy to review its scientific program, and to consider the needs 
and direction for further work. 

At the time the Board was established, epidemiolbgicali studies report¬ 
ing an association between cigarette smoking and cancer of the lungs were 
being extensively publicized. The hypothesis that this relationship might 
represent a causal one was based in part upomexperimental studies in which 
it was reported that the prolonged application of certain cigarette smoke 
condensates to the skin of the mouse was capable of producing malignant 
changes. It is from this perspective that advances in our understanding of 
the problem during the past' six years, must be evaluated. 

Major effort! has been devoted to the independent investigation of the 
two great fields of cancer andi of cardiovascular disease. There have been 
definite advances in knowledge and improvements in technique. So far as 
concerns a final solution of the problems, scientific honesty requires ac¬ 
knowledgment that', in the absence of greater knowledge of the fundamental 
processes concerned^ a' simple answer to what are not simple questions is 
unlikely in; the near future. 

Expanded Research Offers Best Hope 

Continued efforts to stimulate the broadening and deepening of re¬ 
search in all areas where knowledge is deficient offer the best hope for the 
future. Much: of our research program has been fundamental or basic in 
character — an area where progress is less certain but the possible rewards 
greater. This, has been achieved without neglecting clinical problems and 
others having practical application. 

Naturally, it takes time for a venture of this sort to get under way, but 
it is noteworthy, that grants have been made to more than 100 scientists in 
about 70 medical schools and other research institutions throughout the 
country, representing an overall 1 financial support, of nearly $4,000i000: 
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Already approximately 137 contributions presenting the results of work 
dbne under this support have been published in the scientific literature. 

Even though it must be admitted that the effort thus far has barely 
scratched the surface, excellent scientific studies have been reported, and 
it can confidently be assumed that the facts revealed 1 will ultimately con¬ 
tribute to the solution of the broad questions which concern' us. But per¬ 
haps the most significant development has been the general recognition that 
we do not yet have the answers, that an association between the extent of 
tobacco use and! the incidence of lung cancer does not prove a causal rela¬ 
tionship, that experimental verification is essential and that there are a 
number of other factors which need to be considered. We are not satisfied 
to let the problem rest with statistical reports suggesting that heavy smoking 
increases the risk of cancer of the lung; we are interested also in knowing 
why the overwhelming majority of heavy smokers do not contract the 
disease despite their smoking. We are also vitally interested ini the meaning 
of the results, derived from the same data, that only a small fraction of the 
reported excess deaths in the heavy smoking group is attributable to cancer 
of the lung. 

Lung Pathology Study of 3,000 Cases 

In reviewing the results of the scientific program, a few specific con¬ 
tributions will be selected' which' are illustrative of the various lines of 
research under way and which have contributed to a change in viewpoint. 

A cooperative study of lung, pathology on autopsy material in 3,000: 
cases from 12 hospitals is notable in several respects. It revealed wide 
differences in interpretation of the same slides by different members of 
the group. It demonstrated' a high' incidence of epithelial changes in the 
bronchioles, even ini the younger age groups and, while the incidence of 
hyperplasia; and metaplasia was somewhat greater in those with a' history 
of heavy smoking, “carcinoma-in-situ” was seldom seem An experimental 
study in which mice were exposed to cigarette smoke daily resulted in 
chronic bronchitis in a variable proportion of mice in each group with 
epithelial prolifieration which in some instances resembled' “carcinoma- 
in-situ,” but never progressed 1 to carcinoma andi reverted to normal when 
exposure to smoke was discontinued. These studies; were significant (1) in 
demonstrating the need for further study of tissue pathology with'reference 
to' the role of infection and the uniformity of interpretation, and (2) in 
bringing into question the validity of designating, hyperplastic changes in 
lung epithelium' as precancerous. 

A lhrge number of different biological systems, including, mouse-skin 
painting, have beem tried in the attempt to establish some relative potency 
rating for cigarette smoke condensate on a rational scale of carcinogenic 
activity. The smoke condensate; has proved to be inactive in most of these 
tests, and in several cases the methods have been found unsatisfactory for 
the intended purpose. No definite evidence exists that the responses of 
painted: mouse skins are interpretable indicators of carcinogenic hazards 
for the human lling. Consequently, we have selected a few of the most 
promising bioassay techniques for further study and development in the 
hope of perfecting a more rapid and reliable assay. Though it cannot be 





said that a relative potency rating for cigarette smoke condensate has yet 
been achieved in any quantitative sense, the extensive assay experience 
has created the general impression of such feeble activity as to shift the 
focus of attention to other plausible mechanisms whereby tobacco smoke 
might contribute by indirect means to the pathogenesis of cancer. 

Studies of the influence of smoking on gastrointestinal 1 function have 
shown that there is no significant effect, either in normal persons or in 
ulcer patients, on the composition* amounts or properties of gastric secre¬ 
tions as indicated by eight measured parameters. These findings suggest 
that the reported statistical correlation of cigarette smoking and peptic 
ulcer may reflect association between the ulcer-prone temperament and a 
tendency to smoke rather than' a causal contribution of smoking to ulcer 
genesis. 

The cardiovascular research program has shown that the response 
in man of the peripheral' vascular system' to nicotine is usually, but not 
always, a' diminished blood flow in the skin of the extremities, while dilu¬ 
tion occurs in the deeper tissues. Changes in the coronary artery circula¬ 
tion, when nicotine absorption is sufficient; are in the direction of increased 
blood flow sufficient to meet' increased oxygen demand 1 attending increased 
muscular work. There is some indication that these responses may be 
modified in the presence of atherosclerosis. Measurements of cerebral 
blood flow in healthy persons showed no significant changes induced by 
smoking. 

Differences Reported Between Smokers and Non-Smokers 

Evidence has been collected to show that smokers, especially heavy 
smokers,, differ in temperament and personality from' light or non-smokers. 
More recently, an association between' smoking patterns and body build 
has also been demonstrated. These observations conform with earlier studies 
on twins, and lend support to the concept that at feast some part of the 
associations of smoking with particular diseases may reflect a common con¬ 
stitutional predisposition rather than direct contribution of smoking to 
causation. 

Studies of pulmonary physiolbgy as affected' by smoking have shown 
no consistent' significant changes in blood gas exchange at rest or after 
one-minute step-up exercise, but some fall' in oxygen uptake during tread¬ 
mill exercise after smoking, Pulmonary compliance has been variously re¬ 
ported as decreased after smoking and also as unaffected in normal persons. 
In emphysema and chronic bronchitis the changes induced by smoking are 
greater. Long-time smokers are reported to show somewhat increased 
residual lung volume, and body plethysmograph measurement indicates 
somewhat increased airway resistance following smoking, an effect not 
due to nicotine. 

A considerable number of basic studies have been done which repre¬ 
sent important contributions to our research programi but which will not 
be described here in detail. Some of these are in the generafareaof chemical 
synthesis and' breakdown of the constituents of tobacco including methyla- 
tion reactions, metabolism of pyridine components, enzymatic fixation of 
C0 2 , and the polyphenol content of leaves. Other studies have concerned' 
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fundamental aspects of carcinogenesis, and include observations on the 
early changes in the lUngs of tumor-bearing rats, the cytology and nuclbar 
deoxyribonucleic changes of skin and lung epithelium exposed' to carcino¬ 
gens, and the action of carcinogens on cultures of human lung tissue. 

With TJ.R.C. support various activities, designed to promote the ob- 
jectivesof the Scientific Advisory Board other than through research grants, 
have been'initiated. These include the preparation of a “standard” cigarette 
smoke condensate produced under conditions; of natural smoking, thus 
making available to grantees a uniform product. To overcome the shortage 
of inbred strains of mice needed in the research program, a grant was made 
to expand breeding facilities. 


Informal Conferences to Exchange Ideas, Knouiedge 

For the purpose of promoting the exchange of ideas and to evaluate 
the status of existing knowledge, a number of informal conferences of 
workers in specific topics have been held. A conference of pathologists, 
meeting to consider the significance of changes in the lung epithelium, has 
led! to ai cooperative study, mentioned elsewhere in this report, which has 
been the subject of several 1 additional conferences. Three conferences con¬ 
cerned with the cardiovascular effects of nicotine and smoking culminatedin 
the organization of a three-day public symposium on the subject held 
under the auspices of the New York Academy of Sciences in March 1960. 
In the field 1 of tissue culture, the topic of two informal conferences, there 
was recognition of the shortage of trained personnel and provision'has been 
made to enable several laboratories to train additional workers in the spe¬ 
cialized techniques required. 

Other conferences, all of which have contributed to the scientific pro- 
gramiof the Board, include two on bioassav of carcinogenic compounds, one 
on the role of infections in the genesis of lung cancer, and two on the bearing 
of constitutional or psychological differences on smoking habits. The 
T.I.R.C: has also provided funds to make possible a' symposium on at¬ 
mospheric factors in disease held January 1960 at the Uhiversity of Cali¬ 
fornia under the title, “The Air We Breathe.” 

With the object of encouraging able students to embark on a career in 
science, an annual grant has been made available to each medical school in 
the United States to provide a fellowship for work during the summer 
months or other holiday period, unrestricted as to subject. 

Another significant contribution has been a grant to make possible the 
preparation of a book on the biologic effects of tobacco and nicotine which 
will be published in. the near future. This large volume, based on a very 
complete review of the world’s literature, should serve as an invaluable 
source book for information on 1 the subject. 


Many Research Areas Being Studied 

The Scientific Advisory Board has given much consideration to the 
direction 1 andi emphasis of its research program as it can most profitably be 
developed in the years immediately ahead. In most instances studies now 
under way must be continued 1 but the Board' is exploring and, in some cases, 
plans are well along for expanding, certain lines of 1 work and' adding others. 
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Those receiving consideration are: 

1. The possible role of previous infections or injuries in the origin of 
lung cancer. 

2. Extension of bioassay methods for carcinogenic activity. 

3. A comparative study of the activity of pipe, cigar and cigarette 
tobacco smoke condensates produced under identical conditions. 

4. Improvement in diagnosis of early lung lesions. 

5. The possible role of viruses in carcinogenesis. 

6. The question of threshold dose and Intent time in chemical car¬ 
cinogenesis. 

7. The biological activity of smoke in terms of the relationship be¬ 
tween its various components with a view to throwing light on 
possible anticarcinogenic influences of analogues. 

8. Extension of the tissue culture technique for studying normal and 
abnormal! growths, including utilizing the newly-perfected syn* 
thetic media: 

9. Further studies of the influence of smoke and other atmospheric 
pollutants on the lining of the bronchi, including the activity of 
the cilia. 

10. Epidemiological studies in relation to ethnic, social, ecologic and 
cultural differences. 

11. A pathologic study of- urban and rural populations. 

12. Composition of smoke withi regard to particle size and concentra¬ 
tion and irritant action of components, singly and combined. 

13. Mechanisms of particle absorption and! transport by respiratory 
cells, of normal and altered mucous secretion^ of normal and' al¬ 
tered ciliary activity, and of normal and altered cellular regen¬ 
eration. 

14. The role of the autonomic nervous system in modifying the total 
host response and that of the respiratory epithelium. 

15. Studies of human twins for the purpose of analyzing hereditary 
and environmental factors in diseases. 

16. Possible changes im mouth and throat microorganisms in'smokers. 

17. Cardiovascular responses to smoking in subjects with athero¬ 
sclerosis and other disorders, including a direct study of retinal 
vessels. 

18. Influence of smoking and nicotine on the composition and prop¬ 
erties of blood. 

19. Comparison of the psychological and physiological effects of 
smoking with those of tranquilizers. 

20. The question of possible allergic reactions to tobacco smoke. 

21. A comparison of the physical, emotional and psychological char¬ 
acteristics of smokers with non-smokers. 

22. The effects of stopping smoking. 
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T.I.R.C.’s Support Appreciated 

In concluding this report, the Scientific Advisory Board wishes to 
record its appreciation to the Tobacco Industry Research Committee for 
providing large sums for research and for approving all its recommendations 
without question. It is appropriate to make brief reference to the Board’s 
experience since its establishment. 

The Board has held meetings at least quarterly since its organization* 
and has awarded'considerable money to investigators, but this present com¬ 
munication is the first report it has madte to its sponsoring organization and 
this without reqpest. 

To set forth an evaluation of accomplishment made by this approach' 
to the subject, while the credit does not accrue to the Board or its members, 
certainly one of the most significant occurrences is that a major business 
industry has organized itself to determine so far as possible what, if any, 
efffect its products have on the health and well-being of its customers. 

We must continue to search for scientific talent dedicated to the seeking 
of knowledge and support it fully so that it may be freed of insecurity which 
may hamstring it. We must continue to let' it be known that we are inthat 
search, and applicants for projected research should be supported if their 
ideas are promising and their opportunities good. We must continue efforts 
to stimulate broadening and deepening of research in alll of the areas where 
knowledge is scant. We must not be disturbed by inconclusive and/or faulty 
reports, nor react against them defensively. 

We must continue to promote true basic research in the intracellular 
processes of life and'in the multicellular living organization even' though, in 
some instances, this will have no obvious or immediate connection with'the 
practical question of tobacco and health. 

As the tobacco industry continues its support of the search for truth 
and knowledge, it must recognize, as is always; the case in true scientific 
research^ there cam be no promise of a quick answer. The important thing 
is to keep om adding to knowledge until the accumulative facts provide 
the basis for a sound conclusion. 

Kenneth Merrill Lynch, M.D., ScD., LL.D., Chairman 
Richard J. Bing, M.D. 

McKeen Cattell* Ph.D., M.D. 

Leon O. Jacobson, M.D. 

Paul Kotin, M.D. 

Clarence Cook Little, Sc.D., LL.D., Litt.D. 

Stanley P. Reimann, M.D., Sc.D. 

William F. Rienhoff, Jr., M.D. 

Edwin B. Wilson, Ph.D., LL.D. 
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Results of Research 


The constantly growing number of published papers on studies sup¬ 
ported by the Tobacco Industry Research Committee is a measure of 
the progress of the research program. These papers, which totaled approxi¬ 
mately 137 by the end of October 1960, are abstracted individually or 
listed elsewhere in this Report. An additional 22 papers, given at a; cardio¬ 
vascular conference held dtiring the year, were subsequently published and 
are listed on page 22. 

In this section are summaries of the findings and major points in 
several important fields of study. At times the summaries may cover re¬ 
search not yet published ini full. Not all the studies in progress or com¬ 
pleted are discussed here. 

These summaries are: I. Cancer Research; II. Human Lung Studies; 
III. Heart and Circulation; IV. Psycho-physiological, and V. Tobacco 
Chemistry. 

I. Cancer Research 

Several studies on the effects of tobacco smoke and of smoke con¬ 
densates on animal tissues have been reported during the past year, as well 
as a number of collateral studies in the cancer field which did not involve 
the use of tobacco. 

Tobacco smoke condensates in liquid'petrolatum were introduced into 
the trachea of young adult ducks daily over long periods of time and en¬ 
compassing up to 130 injections. No changes suggesting neoplasia de¬ 
veloped, though some acute and chronic reactions occurred both among 
treated ducks and! in some untreated birds as well as in some receiving 
only petrolatumi As one of a series of control studies, ducks were also 
given methylcholanthrene in several forms by the oral route. Gastrointestinal 
system tumors were not produced by these means. 

An extensive study was completed to determine and compare the 
effects of various inhaled' gases and aerosols on the activity of the cilia of 
bronchial epithelium and the rate of flow of the mucous stream. Various 
inhaled 1 agents, including tobacco smoke, were fbund to be capable of 
temporarily inhibiting ciliary activity and delaying 1 movement of the mucous 
blanket. The correlation of these effects with morphologic changes of the 
respiratory epithelium was also begun. These observations have emphasized 
the needifor further work to evaluate the functions of mucus as a protective 
material, the dependence of its functions upon chemical and physical com¬ 
positions, and the factors which cam modify composition. The mechanisms 

14 


/.industrydocuments.ucsf.edu/doc!?WW#0^ 






that influence ciliary activity seem also to call for further elucidation, as 
does the overall role of the ciliary-mucus system in protection against 
extraneous inhaled carcinogenic agents. New studies have been authorized 
along such lines and an investigation of the effects of air ions upon ciliary 
behavior has been undertaken. 

Smoke Has No Effect on Mouse Lung Adenomas 

Two scientists, reporting further on their tobacco smoke inhalation 
studies, found that the incidence of grossly visible lung adenomas in female 
CF 1 mice is unaffectedi by prolonged- smoke exposure. 

Collateral studies have included extensive observations of the chrom¬ 
osome numbers and ploidy of human and animal cells cultivated in vitro, 
and observations on the responses of mouse and human cells cultured 
in vitro to acetaldehyde exposure. 

Another researcher has observed the sensitivity of the mouse fore¬ 
stomach to carcinogenic hydrocarbons painted- on the skin or administered 
orally, and has suggested the utilization of this sensitivity as a basis for a 
bioassay technique. 

An experiment has shown the enhanced ability of tissue slices from 
several organs of rats bearing the Walker or Jensen tumor to incorporate 
labelled thymidine into deoxyribonucleic acid (DNA). 

Another investigator has reported- detailed' pathologic studies of the 
interrelations between-inflammation, keratinization and glycogen-deposition 
in alveolhr mucosa and gingiva. 

Conference on Cell and Tissue Culture 

The T.I.R.C. has been supporting research in the field of tissue culture 
for some time. The work has included attempts to establish strains of dif¬ 
ferent human tissues, especially lung tissues, so that responses of such 
tissues to carcinogenic and other agents could be observed. It- is hoped that 1 
this area of endeavor will provide new and! helpful information about the 
mechanisms of- carcinogenesis. 

Grantees and other scientists working in cell and tissue culture or 
related- fields of- research met- for a discussion on May 24, 1960. Among 
those present, in addition to members of the Scientific Advisory Board, 
were the following: 

DR. PHILIP COOPER, DR. IVY GOLDRING. MR. MORRIS 
KLEIN, Albert Einstein College of Medicine. New York, N. Y. 

DR. GEORGE 0. GEY, DR. MARY REED, MISS H-EDA LINDEN, 
Finney-Howelf Cancer Research Laboratory, Johns Hopkins 
Hospital, Baltimore, Maryland 

DR. CECILIE LEUCHTENBERGER, Children’s Cancer Research 
Foundation, Boston* Massachusetts 
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DR. ALVIN S. LEVINE, Indiana University Medical Center, Indian¬ 
apolis, Indiana 

DR. BILL P. MADUROS, The Hektoen Institute for Medical Re¬ 
search, Chicago, Illinois 

DR. DONALD M. PACE, Institute for Cellular Research, University 
of Nebraska, Lincolh, Nebraska 

DR. O. J. POLLAK, DR. TATSUO KOKUBU, MRS: PATSY S. 
MORROW, Dover Medical Research' Center. Inc., Dover, 
Delaware 

DR. C. M. POMERAT*, DR. A. AWA, DR. Y. OHNUKI, The Uni¬ 
versity of Texas Medical Branch, Galveston, Texas 
DR. ALAN S. RABSON, Pathologic-Anatomy Department. National 
Institutes of Health, Bethesda, Maryland 
DR. SARAH E. STEWART, Laboratory of Biology, National Cancer 
Institute, Bethesda, Maryland 

DR. CHARITY WAYMOUTH. Roscoe B. Jackson Memorial Labor¬ 
atory, Bar Harbor, Maine 
Virology Conference 

On May 25, I960, an informal' conference covering the subject of 
viruses and their possible relationship to human cancer was held. Discus¬ 
sion centered on the present state of knowledge concerning the role of 
viruses in carcinogenesis, and promising areas for future research. Members 
of the Scientific Advisory Board attended the session as did' the following 
recipients of T.I.R.C. grants and others doing research in the field: 

DR. THOMAS F. ANDERSON, The Institute for Cancer Research, 
Philadelphia, Pennsylvania 

DR. PHILIP COOPER, DR. IVY GOLDRING, Albert Einstein Col¬ 
lege of Medicine, New York, N. Y. 

DR. GEORGE GEY, DR. MARY REED, Finney-Howell Cancer Re¬ 
search'Laboratory, Johns Hopkins Hospital. Baltimore, Maryland 
DR. CECILIE LEUCHTENBERGER, Childrens Cancer Research 
Foundation, Bbston, Massachusetts 
DR. ALVIN S. LEVINE, Indiana University Medical Center, Indian¬ 
apolis, Indiana 

DR. BILL P. MADUROS, The Hektoen Institute for Medical Re¬ 
search, Chicago, Illinois 

DR. CHRISTOPHER M. MARTIN, Division of Infectious Diseases, 
Seton Halil College of Medicine, Jersey City, New Jersey 
DR. C. M. POMERAT*, The University of Texas Medical Branch, 
Galveston, Texas 

DR. ALAN S. RABSON, Pathologic-Anatomy Department: National 
Institutes of Health; Bethesda, Maryland 
DR. SARAH STEWART, Laboratory of Biology, National Cancer 
Institute, Bethesda, Maryland 

DR. HOWARD M. TEMIN, Division'of Biology, California Institute 
of Technology, Pasadena, California 
DR. CHARITY WAYMOUTH, Roscoe B. Jackson Memorial Labor¬ 
atory, Bar Harbor, Maine 

•Now at Pasadena (Cal.) Foundation for Medical Research. 
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Even prior to' this conference, increased emphasis had been placed 
upon research to evaluate the possible role of viruses in carcinogenesis. The 
study of virus infections of the respiratory system of mice in producing 
dysplhsias either with' or without smoke inhalation had been undertaken as 
an extension of the smoke inhalation studies. Investigations of the inter¬ 
action of polynuclear hydrocarbons and of trace metals with viruses have 
also been i sponsored. 

Symposium on “The Air We Breathe” 

On January 16-18, 1960, a conference was held at San Francisco on 
“Man and His Environment: The Air We Breathe” under the combined 
auspices of the Uhiversity of California School of Medicine and University 
Extension-Department of Continuing Education' in Medicine and Health 
Sciences. Partial financial assistance for the meeting was contributed under 
a grant approved by the Scientific Advisory Board. 

The three-day session considered the environment as a whole and: 
from the widest biologic point of view. Scientists came from the United 
States, England, Wales, Peru, and New Zealand, and'many disciplines were 
represented. Among those present were physicians, pathologists, physiolo¬ 
gists, ecologists, town planners, and engineers. 

The problem of air pollution appeared to be uppermost ini the minds 
of virtually all the participants, and the subject of smog was stressed in 
many of the papers. The statistical analysis of tobacco in relation to lung 
cancer was the theme of a discussion by two scientists with contrasting views. 

One significant report was made by a New Zealand scientist who dis¬ 
cussed his findings on lung cancer among Englishmen who migrated to 
New Zealand as compared with natives of that country. Both groups had 
the same constitutional or hereditary makeup; the same way of life, and 
similar eating and smoking habits. But the former came from smog-filled 
industrial atmosphere into an unpolluted atmosphere. 

The incidence of lung cancer was 30 percent higher among the immi¬ 
grants generally than among the native-born white residents. But immigrants 
who came to New Zealand relatively late in life, after spending 30 or more 
years in England, had a lung cancer incidence about 75 percent above that: 
for New Zealanders of the same age. 

The Proceedings of the symposium are expected to be published 
shortly. 

II. Human Lung Studies 

The need for more adequate and comprehensive methods for measur¬ 
ing and evaluating human lung function has been recognized as one mtans 
of improving the study of chronic and progressive lung diseases. A T.I.R.C. 
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grantee has, published further work reporting a battery of such tests with 
improvements and!modifications. The effects of smoking on such pulfnonary 
function parameters have previously been reported in a number of pub¬ 
lished studies. 

Nbw studies have been undertaken to employ the body plethysmograph 
for more precise determination of airway resistance and residual lung 
volume. Participation! in a prospective study of chronic lung disease has also 
been effected in the expectation of attaining more precise definition! of these 
clinicaf conditions, better relative evaluation! of etiologic factors that con¬ 
tribute to their origin or aggravation, and fuller understanding of their 
interrelationships, natural history, and treatment'. 

III. Heart and Circulation 

A considerable number of investigations in this field'reached publica¬ 
tion'during the year, of which more than'half were of a fundamental nature 
bearing no direct', immediate relhtion to tobacco effects but broadening the 
base of understanding of cardiovascular metabolism and functions. These 
are described among the abstracts following this section. 

One group of scientists has shown a correlation between allergic re¬ 
actions to tobacco extracts in healthy subjects and their circulatory re¬ 
sponses to smoking as measured by plethysmography, ballistocardiography, 
and electrocardiography.. These results suggest a role of tobacco sensitivity 
in determining the individual differences in cardiovascular responses, that 
have lbng been reflected im apparent discrepancies among the findings of 
different investigators. 

The constitutional! and hereditary components of predisposition to 
cardiovascular disease have received further elucidation through'the studies 
of another investigator. Evaluation of factors influencing serum cholesterol 
levels from day to day has permitted further confirmation of the correla¬ 
tion between high mean and relatively fluctuating cholesterol levels and 
the incidence of coronary occlusion. Familial tendencies in regard to both 
occlusion and high serum cholesterol were observed! 

Hereditary Factors and Smoking Behavior 

Constitutional differences between smokers and nomsmokers have 
been'discovered which suggest that hereditary factors play a significant rote 
as determinants of smoking behavior within the environmental framework 
of American life. Heavy cigarette smokers show a strikingly higher in¬ 
cidence of the genetically determined ability to taste phenylthiourea. The 
smokers ateo; as a group, more often give a history of hypertension in parents. 
They have higher mean values for heart rate and pulse pressure, higher 
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cholesterol values, comprise a larger proportion of heavy individuals, and 
more often report experiencing anger and an urge to eat whem under stress. 

The ergometrine stress test for revealing coronary insufficiency in 
persons with early coronary disease has been' further studied' by observa¬ 
tions of the effects of the drug on isolated hearts of cholesterol-fed'rabbits. 
Comparisons with the action of vasopressin and nicotine have been carried 
out. 

One researcher has reported the occurrence of lipid infiltration' into 
the iris of rabbits fed cholesterol'as a dietary additive. Addition'of nicotine 
to such diets did not obviously modify the effects of cholesterol. 

Cardiovascular Symposium 

A conference on the “Cardiovascular Effects of Nicotine and Smoking” 
was held under the auspices of the New York Academy of Sciences in New 
York City, March 24-26, 1960, with a grant awarded by the Scientific 
Advisory Board. 

In the expressed opinion ofi the participants, the greatest achievement 
of the meeting was to assess impartially the effect of smoking on the heart 
and circulation. Thirty-four papers were presented by scientists engaged! in 
cardiovascular research* and two panel discussions were held'on important 
phases of this work. The conference, therefore, included an excellent repre¬ 
sentation of the investigators who have been studying the effects ofi nicotine 
and smoking on the heart and circulation, and' provided a forum for dis¬ 
cussion of their experimental findings. 

The evidence presented gave no indication that smoking has an adverse 
effect on the normal! heart or interferes with the coronary circulation. Three 
papers presented data suggesting that the effects of nicotine are altered by 
the presence of coronary artery disease — am important topic for further 
investigation. 

It was generally agreed that smoking should be discouraged in patients 
with peripheral vascular disease because, in many such persons, smoking 
may result in vasoconstriction in the skin. Some evidence was presented to 
implicate an allergic basis for symptoms from smoking when they occur. 
Also of outstanding interest was the finding that differences im response to 
smoking appear to be in part genetically determined. Another study showed 
that' administration of large doses of nicotine to animals for prolonged 
periods did not'result in pathologic changes or interferences with growth. 

The 34 papers presented at the three-day conference, as well as. the 
comments made ini two panel discussions, were published in full! in the 
September 27, I960, issue of Annals of ■ the New York A cademy of Sciences. 

This publication’s table of contents, listing the papers by title and 
author, is given on page 22. 
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IV. Psycho-physiological 

Investigations aimed at describing differences between smokers and 
non-smokers and! also related to the manner of smoking, have continued 
with increasing attentioni Committees of the Scientific Advisory Board, 
working with collaborating consultants, have undertaken to review the 
existing literature that may be pertinent to the situation and to hold periodic 
meetings for consideration of work in progress. 

A preliminary anthropometric study of smokers and non-smokers, 
conducted! to determine whether there is any significant constitutional dif¬ 
ference as reflected in body build, has been published. A correlation be¬ 
tween a particular pattern of anatomical traits and heavy smoking was 
discovered, and it was deemed to be of sufficient magnitude to justify an 
enlargement of the study to include a larger population of students at 
Harvard and Johns Hopkins Universities. Other traits that reflect bio¬ 
logical make-up are also to be included in these studies, and other kinds of 
populations, including a group of relatively older persons, are under 
investigation. 

V. Tobacco Chemistry 

Reports in this field include biochemical! investigations of nicotine 
formation in plants, the course of nicotine oxidation by bacteria, the 
kinetics of nicotine oxidation by air, the identification of previously un¬ 
identified components of tobacco smoke, and the fate of certain insecticide 
residues. 

Of particularly direct pertinence are the newly reported observations 
on the course of nicotine metabolism by mammals, which have now been 
extended to man. The formation and excretion of (-)-cotinine as a major 
metabolite have been confirmed and the study of pharmacologic effects of 
this metabolite has been undertaken as a! contribution to the understanding 
of! nicotine effects. Products from the further metabolism of (-)-cotinine 
have also been isolated and identified by rigorous methods. 

New Book Covers W'orld Literature on Tobacco 

Drs. Larson, Haag, and Silvette of the Medical College of Virginia; 
culminating, a project assisted for a number of! years by the Scientific 
Advisory Board, have completed a book titled' “Tobacco: Experimental 
and! Clinical Studies.” The book, 800 pages ini length, is a comprehensive 
account of the world! literature and is based on study of more than 6,000 
articles published in. about 1,200 jpumals. This major addition to the 
scientific and medical literature on' tobacco; which is to: be published in 
early 1961, promises to be of very great assistance to investigators in 
the field. 
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As a collateral activity, these scientists have also produced a series 
of comprehensive, critical reviews on a variety of specific subjects bearing 
upon tobacco use and human health. Four such reviews which have ap¬ 
peared during the year are summarized in the abstracts. 

Fellowship Program 

The T.I.R.C. medical student fellowship program was again in effect 
during the year. This program has been* renewed each year since 1955 when 
it was originated upon recommendation by the Scientific Advisory Board 
to stimulate interest in basic research among medical students. 

Subjects for study are selected by the students in consultation with 
their advisors. Recipients of the fellowships are chosen by the deans of 
the medical schools and! the research is done during summer or other off- 
term periods under the supervision of experienced scientists. Several 
hundred young men and women have participated in the program in the 
past six years. 
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Annals of the New York Academy of Sciences 
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Part I. The Absorption and Fate of Nicotine 

Introductory Remarks. By Carl J. Wiggers. 

Nicotine and Its Botanical Sources.* By R. F. Dawson, Marie L. Solt, and 
D. R. Christman. 

Absorption of Nicotine from Various Sites.* By Janet Travell. 

Absorption of Nicotine Under Various Conditions of Tobacco Use* 

By P. S. Larson. 

The Excretion and Metabolism of Nicotine.* By Herbert McKennis, Jr. 

Part II. Pharmacological Actions of Nicotine and Tobacco Smoke 

Components of Pharmacologic Interest in Tobacco Smoke. By C. J. Kensler. 
The Pharmacological Actions of Nicotine.* By Julius H. Comroe, Jr. 
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By Edward W. Pelikan. 

Action of. Nicotine on the Heart. By J. Harold Burn. 

The Effect of Nicotine and Smoking on the Secretion of Epinephrine. 

By. Daniel T. Watts. 

Part III. The Influence of Nicotine and Smoking 
on the Peripheral Circulation 

The Action of Nicotine on the Peripheral Circulation: By J. Harold'Bum. 
The A cute Effect of Cigarette Smoking on the Digital Circulation in Health 
and Disease * By Jack Freund' and Claire Ward. 

Influence of Nicotine on the Blood Flow of Resting, Skeletal Muscle and, the 
Digits in Normal Subjects.* By Hans Rottenstein, George Peirce, 
Ellier Russ, David! Felder, and Hugh' Montgomery. 

Effect of-Smoking on the Peripheral Circulation in Relation to Environmental 
Temperature * By J. Edwin Wood. 

The Acute Effect of Chewing Tobacco and Smoking in Habitual Users.* 
By David L. Simon and Arnold Iglauer. 

Responses of, the Peripheral'Veins in Man to the Intravenous Administration 
of. Nicotine.* By John W. Eckstein and A. W. Horsley. 

Tobacco Hypersensitivity * By Vincent J. Fontana. 

Tobacco 1 Hypersensitivity: Peripheral Circulatory Implications* 

By W. Redisch, K. Meckeler, W. Browni and Ji. M. Steele. 

Part IV. Action of Nicotine and Smoking on Coronary Circulation 

Physiology of the Coronary Circulation. By Donald E. Gregg. 

Cardiac Effects of, Intracoronary Arterial Injections of Nicotine* 

By Samuel Bellet, James W. West, and Santiago V. Guzman., 
Actions of Nicotine and Smoking on Coronary Circulation and Myocardial 
O.xgyen Utilization. By Gerald! A. Kien and Theodore R. Sherrod. 

^Assisted hy a grantdn-aid from the Tobacco lndhstry Research Committee. 
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Tobacco Smoking, the Electrocardiogram, and Angina Pectoris. 

By Bertil von Ahni 
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Significance of Electrocardiographic and Ballistocardiographic Changes 
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Davis, Jr., Borje Ejrup; and John J. Kelly, Jr. 

Part VI. Other Aspects of the Pharmacology of Nicotine and Smoking 

The Effect on Rats of Chronic Exposure to Cigarette Smoke.* By H. B. 

Haag, P. S. Larson, and J. H. Weatherby. 

Chronic Nicotine Poisoning, By Clinton H. Thienes. 

Nicotine and Smoking on the Dog Ballistocardiogram. By AldoN. Corbascio 
and'James W. Westl 

Effect of Cigarette Smoking on the intraocular Blood Volume. By Victor G. 
Fellows and Jerome W. Bettman. 

Circulatory Responses to Smoking in Healthy Young Men* By Caroline 
Bedell Thomas and Edmund A, Murphy. 
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Smokers and Nonsmokers.* By Henry Blackburn, Jbsef Brozek, Henry 
L. Taylor, and Ancel Keys. 
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Cardiac Effects of Nicotine in the Rabbit with Experimental Coronary 
Atherosclerosis.* By Janet Travell, Seymour H. Rinzler, 
and Dorothy Karp. 

The Chronic Effects of Orally Administered Nicotine in Cholesterol-Fed 
Rabbits * By Duane G. Wenzel, Jasbir Singh KamaL 
and James A. Turner. 

The Cardiovascular Effects of Smoking with Special Reference to Hyper¬ 
tension. By Grace Ml Roth and Richard M. Shick. 

Effect of Nicotine on the Coronary Blood Flow in the Presence of Coronary 
Insufficiency: An Experimental Study in Dogs.* By Samuel Bellet, 
James W: West^ Ugo C. Manzoli, Otto F. Muller, and Paolo Rossi. 
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•Assisted by a grant-imaid from the Tobacco Industry Research Committee. 
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Abstracts of Reports 

Each recipient of a Tobacco Industry Research Committee grant-in- 
aid is responsible for the initial presentation or publication! of the results 
of his research in scientific meetings or in appropriate scientific journals. 

Following are abstracts, approved by the authors, of research reports, 
with acknowledgment of support from the T.I.R.C, that have appeared in 
scientific journals since the last Report and through October I960. Titles of 
earlier papers by grantees abstracted in previous Reports of the Scientific 
Director are listed at the end 1 of this section. The name of the scientist' to 
whomithe T.I'.R.Ci grant was made is givemin parentheses where required. 

These abstracts have been grouped under six headings: I. Cancer 
Research; II. Human Lung Studies; III. Heart and Circulation; IV. Psycho- 
physiolbgical; V. Tobacco Chemistry; and VI. Other Studies. 


I. Cancer Research 

“A STUDY OF THE SENSITIVITY OF THE MOUSE FORESTOMACH 
TOWARD CERTAIN POLYCYCLIC HYDROCARBONS:” By Fred G. 
Bock and Douglas W. King, Roswell Park Memorial 1 Institute Biological 
Station, Springville, New York. Journal of the National Cancer Institute, 
Volume 23, pages 833-839, October 1959. (TJ.R.C. grantee: Bock) 

Purpose of study: During pilot studies of the effects of cigarette-smoke 
condensate on the mouse skin, a significant number of papillbmas were ob¬ 
served' in the forestomach of C57BL mice which had been “painted?’ once 
with about 1.5 mg. of 7,12-dimethylbenz(a)anthracene (DMBA), sug¬ 
gesting that the forestomach might serve as a test site for screening weakly 
carcinogenic hydrocarbons. To investigate this possibility, the effects of 
orally administered DMBA and 3-methylcholanthrene (MC), and also 
benz(a)anthracene (BA), were studied. 

Procedures: C57BL mice were deprived of food for 24 hours and then 
intubated through the esophagus, each animal receiving Oil ml. of heavy 
mineral oil containing 0,5 mg. of test compound. Repeated doses were given 
to some at intervals of 3'or 7 days, and the animals were maintained without 
further treatment until gastric papillomas were found consistently among 
the animals that died: DMBA and MC groups required a period of 8 to 10 
months, and the BA series were killed after 16 months, although tumors 
had not been found' in the post-mortem material available. 

Findings: A single intragastric application' of 0.5 mg. of either DMBA or 
MC gave rise to a forestomach tumor incidence of 85% and'57%, respec¬ 
tively. Multiple applications totaling 4 or 8 mg. produced papillomas, ini all 
44, treated animals and carcinomas in 6. Among 1 27 mice receiving 4 or 8 mg. 
of BA by stomach tube, 2 1 developed papillomas; of the forestomach after 
16 months, but no tumors appeared among 29 mice treated once with 0:5 
mg: of BA. The data indicated that the mouse forestomachi is more sensitive 
to single applications of carcinogens than the skin. 
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“TUMOR-HOST RELATIONSHIPS STUDIED IN VITRO: EXPERI¬ 
MENTS WITH TISSUE SLICES.” By Leopold R. Cerecedo, Sister Mariam 
Jose Smith, and Jesus Vicente, Department of Biochemistry, Fordham 
University, New York City; Department of Biochemistry and' Nutrition, 
School of Medicine, University of Puerto Rico; San Juan; and College of 
Saint Elizabeth, Convent Station. New Jersey. Biochemical and Biophysical 
Research Communications , Vol. 3, pages 328-332, September I960. 
(T.I.R.C. grantee: Cerecedo) 

Purpose of study: Previous studies have shown'that the presence of a 
tumor causes certain chemical changes in the host tissues at a distance 
from the tumor, which are reversed when the tumor regresses. This work 
undertook the study of the incorporation of thymidine-H- 3 into deoxyribo^ 
nucleic acid (DNA), and of adenine-8-C 14 into DNA and ribonucleic acid 
(RNA), in slices of tissues of normal'and tumor bearing rats. 

Procedure: Lungs, liver, splben. and kidneys were extirpated from'rats 
bearing the Walker 256 carcinosarcoma and the Jensen sarcoma, and from 
normal rats, and 1 'tissue slices; made. The incorporation'of adenine-8-C 14i and 
thymidine-H 3 into the DNA of tissues of the normal rats and carcinoma 
bearing rats, was determined by radioactivity counter. 

Findings: Slices of liver, spleen, and lung of rats bearing the Walker 
tumor incorporated; thymidine into DNA to a markedly greater extent than 
did the slices of corresponding normal tissues, whereas the kidney did not 
show, any change. Similar results were obtained in rats bearing the Jensen 
sarcoma except that changes in the splfeen were more pronounced. Ih the 
experiments with adenine in rats bearing the Walker tumor, the DNA in 
the liver, spleen, and lung showed greater activity while the kidney did not 
show any change. Ini rats with the Jensen sarcoma, the tumor caused an 
increase in 1 the activity of the DNA of the liver, spleen, and lung. As to the 
RNA, both tumors caused a slight rise in the activity of the liver. In other 
tissues, a drop in the activity was usually observed. The pattern of thymidine 
and adenine incorporation in vitro by the organs of normal and tumor- 
bearing rats, especially by the liver and spleen, are in harmony with' the 
results which. Cerecedo et al (1959 ) observed in vivo. 

Other grantors: U.S. Public Health Service and' the Damom Runyon 
Memorial Fund. 

“EFFECT OF AIR POLLUTANTS ON CILIATED MUCUS-SECRET¬ 
ING EPITHELIUM.” By Herta M. Tremer, PhiD., Hans L. Falk, Ph.D., 
and' Paul Kotin, M.D., Department of Pathology, University of Southern 
California, School 1 of Medicine and Los Angeles County General Hospitali 
Journal of the National Cancer Institute, Vol. 23, pages 979 L 998, Novem¬ 
ber 1959. 

“EFFECT OF CIGARETTE SMOKE AND ITS CONSTITUENTS ON 
CILIATED MUCUS-SECRETING EPITHELIUM." By Hans L. Falk. 
Herta Mi Tremer,. and Paul Kotin. Journal of the National Cancer Institute, 
Vol. 23, pages 999-1012, Nbvember 1959. (T.I.R.C. grantee: Falk) 
Purpose of studies: Uhder normal conditions, the flow of the mucous 
stream in the respiratory tract prevents the accumulation of particulate 
matter on the respiratory epitheliuim The movement 1 of this stream is related 
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to two factors: the whip-like action of the cilia, which provides the propelling 
force, and the amount and consistency of the mucus. These studies were 
instituted with the ultimate aim of quantitating the inhibitory effects of in¬ 
haled substances om ciliary activity and flow of the mucous stream. The 
first paper is concerned with the development and standardization of methods 
for determination of the effects on mucous flbw, of exposure to irritants in the 
polluted atmosphere and with correlation of the physiologic findings with 
morphologic changes of the respiratory epithelium. The second paper com¬ 
pares the effects of cigarette smoke with the response to irritants in polluted 
air. 

Procedures: The measurement of mucous flow was first undertaken with 
the use of exteriorized! and in siru tracheobronchial segments in anesthetized 
rats or rabbits; parallel studies were performed on isolated tracheobronchial 
segments fromi the same animals. It was soon found that the data were 
comparable both qualitatively and' quantitatively. Further work was done 
on the esophageal tract of the frog, which was technically less complicated, 
because environmental agents could be introduced at room temperature. 
Here also, it was found! that! the qualitative findings were similar and; extra- 
polatability of data was not affected. 

In the first paper, the animal specimens were exposed to the test 
aerosols under constant conditions by two methods—one a “by-pass” 
method which attempted to duplicate in vivo conditions of exposure that 
exist im the major part of the tracheobronchial tree, the other by impinging; 
the aerosols directly on selected areas in order to duplicate in vivo conditions 
occurring at bifurcations and angulbtions of the respiratory tract. The rate 
of flow and other physiologic and histologic changes; were determined, and 
conditions prior to exposures were used as controls. 

Itn the second study, the experiments were repeated withi cigarette 
smoke. The smoke was diluted im a mixing chamber, and a portion was 
passed over the tissue by either the impingement or by-pass methodi Further 
tests were made by applying micro drop quantities of water-soluble com¬ 
ponents of cigarette smoke to the downstream end of the ciliated epithelium 
specimens. 

Findings: The initial response of the specimens of epithelium to natural! 
and artificial smog, ozonized hexene-2 (in lieu of gasoline), and other 
individual and allied! compounds usually was a transient! increase in mucous 
flow rate, which was rapidly superseded by a slowdown in the flow rate of 
mucus, follbwed by slow recovery to the base line rate. The effect was 
fundamentally nonspecific since essentially unrelated chemical! compounds 
could produce the effects. Also; the response was not species-specific. The 
initial increase in flow rate varied in intensity with the exposure agent', 
whereas the slowing and recovery periods were relatively constant, more 
persistent, and largely independent of the test agent. 

Direct impingement of the test agents produced a more quantitively 
intense,, though qualitatively similar, response as compared! to the by-pass 
method. Changes in consistency of the mucus also occurred, and will! be 
evaluated in later work. Morphologic studies revealed a marked increase 
in the number and activity of the goblet cells. The intensity of histo¬ 
pathologic changes paralleled the intensity of the abnormal physiologic 
response. 
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In> the tests with cigarette smoke, brief stimulation of epithelial 1 flow 
also was follbwed by inhibition and recovery periods. The impingement 
method elicited the strongest original stimulation, but the inhibition effect! 
was most'intense after the aqueous solution test, and recovery never returned 
to the base line flow rate when this method was used. 

Basically, cigarette smoke in all its various fractions, as well as in its 
entirety, primarily decreased the rate of mucous flow after a short pre¬ 
liminary acceleration. The deceleration persisted for a considerable period 
and was relatively constant for both whole smoke and its various com- 
ponets. Filtration resulted! in a smoke which had' little or no altering effect 
beyond' a brief initial acceleration. 

The elicitation of a response to both air pollution and cigarette smoke 
establishes that from a physiologic point of view a hazard exists during 
exposure to virtually all measurable concentrations of these agents. These 
repetitive studies are believed to parallel the human situation. 

Other grantors: U.S. Public Health Service and American Cancer Society. 

“A CORRELATED HISTOLOGICAL, CYTOLOGICAL, AND CYTO- 
CHEMICAL STUDY OF THE TRACHEOBRONCHIAL TREE AND 
LUNGS OF MICE EXPOSED TO CIGARETTE SMOKE. III. UN¬ 
ALTERED INCIDENCE OF GROSSLY VISIBLE ADENOMATOUS 
LUNG TUMORS IN FEMALE CF 1 MICE AFTER PROLONGED EX¬ 
POSURE TO CIGARETTE SMOKE.” By Rudolf Leuchtenberger, M.D., 
and Cecilie Leuchtenberger. Ph.D., The Children’s Cancer Research 
Foundation and Department of Patholbgy, The Children’s Hospital; 
Boston, Mass.;, and William Zebrun, MiD., and Patricia Shaffer, Depart¬ 
ment 1 of Pathology, Western Reserve University, Cleveland, Ohio. Cancer, 
Volume 13, pages 956-953, Sept.-Oct. 1960. (T.I.R.C. grantee: Cecilie 
Leuchtenberger) 

Purpose of study: In the course of the authors’ major correlated study 
of the sequence of events in the respiratory tract! of mice after exposure to 
cigarette smoke, attention was also given to the adenomatous lung tumors 
so frequently observed in certain strains of mice. This report deals with 
the incidence of grossly visible adenomatous tumors in the lungs of ex¬ 
perimental mice and in non-exposed controls. 

Procedure: A total! of 397 female CF 1 mice were examined at death, 
between three and 28: months of age, of which 166 were non-exposed 
controls and 231 had been exposed daily to the smoke of one-half to eight 
cigarettes, at hourly intervals, for periods ranging from 17 to 600 1 days. 
The mice were not smoked on week-ends and holidays. At certain periods 
after exposure, the experimental mice and their controls were killed and 
the grossly visible adenomatous tumors were recordedi 
Findings: No statistical difference was found in the frequency of the lung 
tumors between the controls and'the exposed mice. About one-third of the 
mice in both groups had tumors ranging.between 1 and : 14 mm. in size. The 
histological features also were very similar in both groups. The tumors 
most frequently seen were benign' adenomas. 

When controls; and ; exposed mice were arranged according to the age 
at which tumors were observed, a relationship between age and tumor 
incidence was apparent. With the exception that the exposed'mice reached 
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an incidence of 40% at ages of 8 to 10 months, compared to that at 11 to 
14 months in the controls, the plotted curves for controls and exposed mice 
are very similar for all ages. 

When mice were grouped according to length: of time of exposure to 
cigarette smoke, it can be seen that at 11 to 28 months of age there was 
essentially the same frequency of adenomatous lung tumors wheni exposed 
to smoke for 17 to 99 days and for 100 to 199 days, while the tumor fre¬ 
quency in mice exposed'from 200 to 600 days increased to 66%. However, 
it should' be noted that non-exposed controls of the same age also had a 
higher tumor incidence — namely, 56% — than that found'in mice exposed 
for 17 to 199 days. 

Whether exposure to cigarette smoke may sometimes accelerate the 
development of the tumors cannot be answered at 1 this time. In view of the 
small samples, more experiments with larger numbers of mice should be 
carried out in order to determine whether such a difference is significant. 

“STUDIES ON THE EFFECTS OF ACETALDEHYDE ON TISSUE 
CELLS CULTIVATED IN VITRO." By Donald M. Pace and Alice Elliott, 
Institute for Cellular Research:, University of Nebraska, Lincoln. Cancer 
Research, Vol. 20, pages 868-875, July 1960. (T.I.R.C. grantee: Pace) 
Purpose of study: There is considerable interest in the possible toxicity, 
carcinogenicity or cocarcinogenicity of the constituents of tobacco smoke, 
in which acetaldehyde occurs in concentrations of 0.98 to 1.31 mg. per 
cigarette, depending upon the kind of tobacco. This investigation was under¬ 
taken to ascertain the short- and long-term effects of this substance upon 
several types of tissue cells cultivated' in vitro. 

Procedure: Four cell lines were used: Earle’s strain L cells, mouse 
liver epithelial cells, human skin cells, and HeLa cells. Routine sub-cultures 
were made once a week for the first two strains and sometimes each 3 or 4 
days in the latter two. Observations on the toxicity and' possible influence 
of acetaldehyde upon rate of proliferation were made periodically, usually 
48 hours after replication. Occasionally during the short-term experiments, 
and in all except the first series of long-term experiments, the percentage of 
viable cells in a'culture inoculum was ascertained. 

Purpose of studies: In the course of in vitro development of most mam- 
skin cells exposed to 2.0 mg. acetaldehyde per ml. seemed to resemblfc those 
of the control, except for a'definite granulation and'vacuolization, but care¬ 
ful examination showed that the cells were dead. The cells began' to round 
up and detach withini a half hour when exposed to 8.0' mg: acetaldehyde. 
TTius, these two concentrations proved toxic to the cells in a matter of hours 
in the lesser and of minutes in the stronger concentrations. A second series, 
exposing skin, HeLa and'liver cells to 1.0 and 0.0,1 mg. acetaldehyde, also 
showed toxic effects in a' matter of hours in the larger concentration, as did 
a third series using concentrations of 0.5 and^ 0.05 mg, respectively. 

On the basis of the short-term findings, 0.01 mg. and 0.05 mg. con¬ 
centrations of acetaldehyde were chosen for the long-term studies, being 
the Ifeast toxic in effect. At these concentrations cell' proliferation appeared 
to be normal or was actually stimulated (except for the liver cells in 0.05 
mg,/ml.), leading to these questions; Does this stimulation continue as 
long as the cells are exposed? Do the cells return to their normal rate of 
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growth and then continue to proliferate as though no acetaldehyde were 
present? Is there a; gradhal accumulative effect of the substance that may 
hinder later growth? 

From the results it is evident that 0.05'mg. acetaldehyde per ml. is toxic 
to the liver cells. The L and HeLa cells proliferated welli at least for the 
first few weeks,, but cells exposed to this concentration never increased'as 
much' as the controls. After a period of several months, however, the 
acetaldehyde becomes .inhibitory, and' the cultures may die out because of 
its presence. It aho appears as though those cells, whichi showed the effects 
of acetaldehyde accumulation recover if placed' hr normal nutrient medium, 
unless the time of exposure to this substance had been excessive. 

Other grantor: U. S. Public Health Service. 

“ON! THE CHROMOSOME NUMBERS OF HUMAN AMNION CELLS 
IN PRIMARY AND STRAIN CULTURES.” By Y. H. Nakanishi, M. V. 
Fernandes, M. Mizutani and C. M. Pomerat, Tissue Culture Laboratory,, 
Department of Anatomy,, University of Texas Medical Branch, Galveston. 
Texas Reports on Biology and Medicine, Vol. 17, pages 345-353, Fall 1959. 

“SMOKE CONDENSATES ON LUNG CELLS IN TISSUE CULTURE 
WITH SPECIAL REFERENCE TO CHROMOSOMAL CHANGES.” 
By Yuh H. Nakanishi, Masahirc Mizutani and C. M. Pomerat. Texas Re¬ 
ports on Biology and'Medicine, Vol. 17, pages, 542-590, Winter 1959. 

“THE DEVELOPMENT OF A KITTEN LUNG CELL STRAIN AND 
ITS CHROMOSOMES.” By Yuh H. Nakanishi. Zeitschrijt jiir Zellfor- 
schung, Vok 51, pages 138-151, 1960. 

“THE DEVELOPMENT OF A NEAR-DIPLOID IN VITRO STRAIN! 
FROM A SMOKE-CONDENSATE INDUCED MOUSE TUMOR.” By 
Masahiro Mizutanu Yasushi Ohnuki, Y. H. Nakanishi and C. M. Pomerat. 
Texas Reports on Biology and Medicine, Vol. 18, pages 455-469, Fall 1960. 
(T.I.R.C. grantee: Pomerat) 

Purpose of studies: In the course of in vitro development of most mam¬ 
malian cell strains of both normal and malignant 1 origin, chromosome 
numbers have been found to undergo changes from diploidy to a hetero- 
ploid state. Such transformations are associated with structural changes in 
addition to the numerical increase of chromosomes. Established cell strains 
invite quantitative studies on the effect of chemicals suspected of influencing 
the chromosomal complex. Accordingly, the work included attempts to 
develop epithelial lung strains with and without the presence of substances 
in tobacco smoke condensates. Such substances and benzpyrene were em¬ 
ployed! to determine whether the chromosomal configuration' of an esta¬ 
blished lung strain could be altered. 

Procedures: Ini the first study placental tissue from a healthy woman' was 
obtained. The test objects used consisted of three types of" amnion cell 
derivatives, because amnion cell strains are considered to be particularly, 
useful for virological studies and' may be affected' by irradiation as well. 
The cell cultures were trypsinized and chromosomes were counted follow¬ 
ing a protracted series of sub-cultures. 

In the second study lung tissues from a 2Vi month male human fetus 
and from newborn to four-week-old kittens were used as test materials; 
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j explants were set up in culture bottles with the use of avian plasma clots, 

i to which Eaglb’s medium with 10% horse serum was added. Two kinds of 

i smoke condensates were used to test the cells, as was benzpyrene alone 

and benzpyrene in combination with a smoke condensate. The third study 
presents a more detailed account of the kitten lung experiments. 

The fourth 1 study was concerned with similar experiments with a cell 
strain from a: C 3 H male mouse carrying a' subcutaneous; tumor induced 
following injection of cigarette smoke condensates. 

Findings: In the first study, the chromosome counts of human amnion 
cells obtained in freshly isolated elements before culture were 42, 48 and 
55. The most frequent numbers in 25-day primary tissue culture prepara¬ 
tions were 46 (25%) and 48 (21%). Counts madte from cells of tfypsin- 
ized cultures fixed on; the 35th day of incubation (2nd sub-culture) had a 
range from 60 to 77 with a peak at 67. Cells in the 40th sub-culture (195 
days from'the initial trypsinization) showed a range from 58 to 90 with; a 
peak at 66. In the latest observations in the 84th sub-culture (664 days) 
j of a trypsinized culture of amnion tissue without embryonic extract the most 

frequent chromosome number was 75 (62% ) in a narrower range of 69 to 78. 

In the second study, two epithelial cell strains were established from 
the lung of the malfe fetus, one from cells in the presence of a cigarette 
j smoke condensate (HL-S) and'another from an untreated control (HL-C). 

: At the outset, the most freqqent chromosome numbers showed a shift tb 

i lower values in treated cultures, then a widened chromosome spectrum' 

j developed to a stage of “great spread” in both treated! and! control cultures. 

! Finally, a narrow peak of heteropioidS became established at 77 (HL^C) 

j and 76 (HL-S). 

\ The HL-C strain was challenged with'two fractions of smoke conden- 

j sate together with'acetone and untreated controls, as well as with benzpyrene 

j alone and with benzpyrene plus one of the smoke fractions. In' the two 

I controls; in each changed! environment the modal value was constantly at 

77 for each; observation from the 61st to the 81st sub-cultures (during, 95 
days). In contrast, the new modal value of 76 chromosomes was estab¬ 

lished after the appearance of dicentric chromosomes in some passages. 
It will be necessary to recheck whether pretreatment with the smoke con¬ 
densate is significantly important in the establishment of a cell strain and 
whether the chromosomal changes are associated with malignant 
conversions. 

In the third study, the most frequent chromosome number in the 
primary culture of kittem lung tissue was 38 (in 68% of the cells). With 
either the increasing numbers of subcultures or the period of cultivation, 
chromosome numbers showed a decrease of diploids, and an increase of 
triploids or tetraploids. The latest observation on the chromosome numbers 
of the strain on the 411th day after the primary culture showed that the 
most: frequent chromosome numbers were 90 (22% ) and 92 (26% ). 
Observation of mitotic activity of cells in the strain 1 cultures by phase 
microscopy showed a'rising proliferation' index during the first seven days 
after inoculation. 

Ini the fourth study the original mouse tumor was, identified as a' 
leiomyosarcoma, a tumor of the smooth muscle fibers containing imper- 
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fectly differentiated embryonic cells. The induced tumors showed no in¬ 
vasion and spreading but grew under the skin, sometimes to a size larger 
than the host itself, without invasion. The most frequent chromosomal 
count 1 from primary explants of this tumor was found to be 41 (42% ) and 
hypotetraploid numbers ranged from 74 to 77 (:24% ). In 44% two number 
distributions were found, one in the diploid range (4CM3) and the other 
in the tetraploid range (74-32), suggesting that the explants contained 
mixed cell lines. Following the 16th'sub-culture the {nodal value for the 
chromosomes seemed to persist at 39, with ai narrow range of distribution 
from 38 tO'42. This modal value has remained without shift to date (63rd 
sub-culture). Nb evidence for the heteroploid transformation of chromo¬ 
somes was observed. 

In order to ascertain whether or not this mouse tumor strain was 
malignant, cells from several! of the sub-cultures were inoculated into male 
C 3 H mice. In four separate tests with varying procedures the results were 
negative three months or more after inoculation. 

“EFFECT OF TOBACCO CONDENSATE ON RESPIRATORY TRACT 
OF WHITE PEKIN DUCKS.” By R. H. Rigdon, M.D., Professor of 
Pathology, University of Texas Medical Branchy Galveston. Archives of 
Pathology, V of. 69, pages 55-63, January 1960. 

Purpose of study: In previous work the author investigated! the mech¬ 
anism of removal! of fluid and particulate matter from' the respiratory tract 
of white Pekin ducks, and found that liquid petrolaturm and India ink 
entered the lungs and air sacs and remained there for varying, periods of ; 
time. A study of the effects of tobacco condensate on the respiratory tract! 
was undertaken' in view of experimental studies by others of the effects of 
application of 1 tobacco condensates and inhalation of cigarette smoke on' 
various species of birds and mammals. 

Procedure: Three ml. of cigarette smoke condensate were added to 19 
ml. of liquid petrolatum, and one-half milliliter of this mixture was put into 
the trachea of young adult' dbcks once each'day, except for holidays, for a 
maximum'of 130 times. Histological studies of the tracheas from 99 normal! 
ducks. 26 given petrolatum 1 alone, and 26 given the tobacco condensate 
mixture, were made at varying intervals following treatment. 

Findings: An acute and'chronic reaction occurred in the trachea of a few 
of the birds instilled with the tobacco condensate mixture. A similar re¬ 
action! however, was present in normal birds and in some of those receiving 
only the petrolatum. Either the tobacco mixture was phagocytosed,, or it 
passed between'the epithelial cells lining the respiratory tract to reach the 
adjacent stroma, and subsequently it entered the lymphatic and blood 
vessels, normal channels of elimination of inhaled substances. There was 
nothing in this study to suggest neoplasia. An unexpected finding was the 
occurrence of amyloid-like material in the liver of three of nine ducks given 
the tobacco condensate for the longest periods — 130 injections in alb 
Amyloidosis has not been associated with' cigarette smoking in any of the 
human statistical studies. 

Other grantor: U.S. Public Health Service. 

“THE EFFECT OF METHYLCHOLANTHRENE ON THE GASTRO¬ 
INTESTINAL TRACT OF THE DUCK.” By R. H. Rigdon, M.D., Pro- 
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fessor of Pathology, University of Texas Medical Branch, Galveston. Texas 
Reports on Biology and Medicine, Vol. 18, pages 275-283, Summer 1960, 
Purpose of study: Past experiments have shown that variations in the 
occurrence of methylcholanthrene-induced tumors do occur in different tis^ 
sues in a single host, that some researchers have produced tumors in an 
animal while others have not, and that there is need for an experimental 
approach' to the problem' of carcinogenesis in each' host and in each tissue. 
This study was undertaken to determine the tumor response of ducks to the 
oral administration of methylcholhnthrene. 

Procedure: Twenty-one ducks aged 19 dhys were given 7.5 mg. of 
met'hlylcholhnthrene suspended 1 ini li milliliter of liquid! petrolhtum daily for 
30 days, at the rate of five each' week. A second group of 13 ducks were 
given 30' mg, of methylcholanthrene crystals, mixed with 270 mg. of 1 flour 
in a gelatine capsule, at over-all rates which supplied 600 mg., 1200 mg. 
and 1800 mg. of methylcholanthrene respectively to three groups of birds. 
Birds died or were sacrificed from the 287th day on and the intestinal 
tracts were examined. 

Findings: No tumors appeared! in the gastro-intestinal tracts of any of 
the ducks. The methylcholanthrene crystals were shown to be rapidly 
excreted, and the absence of neoplasia may be explained by this failure of 
absorption of the carcinogen. The study emphasizes that neoplasms accepted 
on the basis of “association" with a carcinogenic agent always should be 
critically evaluated. 

Other grantor: UlS. Public Health Service. 

“OCCURRENCE AND ROLE OF GLYCOGEN! IN THE EPITHELIUM 
OF THE ALVEOLAR MUCOSA AND OF THE ATTACHED 
GINGIVA.” By Joseph P. Weinmann, Julia Meyer, Dorothy Mardfin and! 
M. Weiss, Division of Oral Pathology, University of Illinois, College of 
Dentistry, Chicago, Illinois. American Journal of Anatomy, VolL 1G4, 
pages 381-402,, May 1959. 

“DEGREE OF KERATINIZATION AND GLYCOGEN CONTENT IN 
THE UNINFLAMED AND INFLAMED GINGIVA AND ALVEOLAR 
MUCOSA.” By M. D, Weiss, J. P. Weinmann; and! J. Meyer . Journal of 
Periodontology, Vol. 30; pages 208r218, July 1959. (T.I.R.C. grantee: 
Dr. Isaac Schour) 

Purpose of studies: Recent studies of the free gingiva have investigated 
the effects of inflammation on keratinization and glycogen deposition" and 
have stressed the fact that variablb degrees of keratinization may occur in 
the same specimen'ini different! parts of! the free gingiva. These studies com¬ 
pare the different! regions of the free gingiva,, the attached gingiva, and! the 
alveolar mucosa of uninflamed specimens with respect to degree of keratin¬ 
ization'and content of glycogen, and reinvestigate the interrelations between 
inflammation, keratinization; and glycogen in these regions. 

Procedures: Bilaterial biopsies of gingiva and albvolar mucosa were ob¬ 
tained! fromi 52 men 27-70 years of age. Most of the men were cigarette 
smokers, some used other forms of tobacco, and a few were non-smokers. 
Glycogen was estimated using the periodic and ackLSchiff method con¬ 
trolled by diastase digestion; degrees of keratinization' were determined 




^/www.industrydocuments.ucsf.edu/doc! 





using Bensley’s specifications of Mallory’s connective tissue stain; inflam¬ 
mation was evaluated from the density of inflammatory cell infiltration m 
the connective tissue underlying a given epithelial region; and cell 1 size was 
estimated from the cell density established by cell counts. 

Findings: In the absence of inflammation; the tendency for keratiniza- 
tion shows a regional gradient; being least marked in the crest region and 
most marked in the attached gingiva. Likewise, a regional gradient in 
incidence and concentration of glycogen was noted, the deposition being 
most marked' at the crest and least marked in the attached gingiva. Study of 
inflamed regions showed that inflammation'reduces the tendency for kera- 
tinization'and increases the tendency for deposition ot glycogen. The alveolar 
mucosa has a non-keratinizing epithelium and contains glycogen in all 
specimens. Keratinization and glycogen content are inversely related' in un¬ 
inflamed gingival regions, more markedly in inflamed gingival regions and 
most markedly imthe alveolar mucosa. The glycogen deposits in the alveolar 
mucosa may have a structural! function in maintaining the integrity of the 
cells. 

Other grantor: U.S. Public Health Service. 

II. Human Lung Studies 

“PHYSIOLOGICAL RESEARCH IN CHRONIC PULMONARY DIS¬ 
EASE; AN EVALUATION! OF ALVEOLAR AERATION, OXYGEN 
AND CARBON DIOXIDE TRANSFER AND THE PULMONARY 
CIRCULATION.” By Hurley L. Motley, M.D., FCCP, Cardio-Respiratory 
Laboratory, University of Southern California School of Medicine, Los 
Angeles. Diseases of the Chest, Vol. 38, pages 250-260, September I960; 

Purpose of study: There is great need at the present time for further 
studies on the pulmonary circulation in chronic pulmonary disease. An 
adequate clinical evaluation of pulmonary function also requires measure¬ 
ments on the ventilatory status, and on the transfer of oxygen and carbon 
dioxide in the lungs. Single tests of lung function on a single aspect of the 
question are unsatisfactory. Important! aspects of recent physiolbgical re¬ 
search in chest medicine will be reviewed. 

Procedure and findings: Measurements relating to alveolar aeration in¬ 
clude spirograms of total, timed, mid-expiratory and! maximal breathing 
capacity; residual air; intrapulmonary mixing; evaluation' of bronchospasm; 
and special devices for air flow which measure the rapidity with which air 
can be exhaled! from the lungs,, among other variables. Significant informa¬ 
tion on air trapping is provided from the shape of the recorded spirogram 
tracing, The maximal breathing capacity provides significant information 
on the bellows action of the chest and lungs in addition to the timed vital 
capacity measurements. Bronchospasm is best evaluated before and after 
administration of a bronchodilator drug. 

Residual air measurement and tests of intrapulmonary mixing are 
very important in the evaluation of lung function. Ini four years’ experience 
with an improved helium closed circuit method! more accurate results are 
obtained' in severe emphysema cases than with the oxygen closed! circuit, 
unless a nitrogen meter is used to monitor the nitrogen washout. Residual 
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air has been a most sensitive test to detect changes in pulmonary status, 
but it may be correlated poorly witfai the chest roentgenogram. 

The nitrogen washout oni oxygen breathing is a most sensitive test fbr 
the evaluation of intrapulmonary mixing in the lungs, and reveals most 
graphically the presence of extensive obstruction in many of the smallest 
respiratory airways in asthma and! emphysema. The curve of nitrogen ex¬ 
halation with the single deep breath of oxygen and the nitrogen meter has 
not been found 1 satisfactory in quantitative evaluation of intrepulmonary 
mixing. The nitrogen single deep breath'test has been observed to improve 
after breathing an irritant such as cigarette smoke and to worsen after ad¬ 
ministration of a bronchodilator, just the reverse of the vital capacity 
measurements taken at the same time. 

Valuable information' has been derived! from studies of the pressure 
volume relationship of the lUng (compliance studies), which are best cor¬ 
related clinically with total vital capacity. For satisfactory clinical evalua¬ 
tion, however, the compliance test does not appear to provide any more 
significant information than is obtained from the spirogram. 

Adequacy of oxygen and carbon dioxide transfer is evaluated pri¬ 
marily from arterial blood oxygen saturation and carbon dioxide content 
at rest and with exercise. These and many other aspects of recent pulmonary 
research will serve to fill the need'for accurate pulmonary function'testing, 
for better diagnosis and treatment, and should be used along with the his¬ 
tory, the physical and! the roentgenological examination. The pulmonary 
physiologist must employ an adequate battery of tests well standardized 
and suitable for routine use under all health conditions, and the informa¬ 
tion so obtained in turn' must be interpreted correctly as well as being 
dependable. 

Other grantor: U.S. Public Health'Service. 

III. Heart and Circulation 

“THE MYOCARDIAL METABOLISM OF FRUCTOSE.” By William H. 
Danforth, M.D., Charles E. Hogancamp, M.D., Fred B. Ballard, M.D., and 
Richard J. Bing, M.D., Washington University School! of Medicine, St. 
Louis, Mo. American Journal oj the Medical Sciences, Vol. 238, pages 
477-484, October 1959: (T.IlR.C. grantee: Bing*) 

Purpose of study: Ini view of research which shows that the muscular 
substance of the heart has the ability to utilize a wide variety of foodstuffs, 
depending to a large extent on their availability, a study was undertaken to 
determine whether the myocardium extracts significant quantities of fructose 
and whether this carbohydrate affects the myocardial utilization of other 
substrates. 

Procedures: Catheters were placed ini the coronary sinuses of eleven 
human patients (two diabetics, three with' mitral stenosis, one with aortic 
insufficiency,, one with'recent pericarditis, two with unexplained congestive 
heart failure, and two without detected heart disease): in a fasting state 
(before insulin administration to the diabetics). Arterial blood was obtained 

*Dr. Bing is now Professor of Medicine and Chairman, Department of Medicine, 
Wayne State University College of Medicine, Detroit, Mich. 
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and coronary blood flow was determined. Arterial and coronary sinus 
samples for fructose, glucose, pyruvate, lactate, and ketones were obtained 
simultaneously, and the average of two consecutive blood samples mea¬ 
sured. A priming dose of fructose, varying between 15 and 40 g., was 
administered, and intravenous infusion of 10% fructose in saline was 
maintained constantly. Sampling was carried out twice during the course 
of the infusion and the substrates were again measured. 

Six anesthetized dogs were catheterized via! the coronary sinus and 
the femoral artery, and also received 10% fructose in saline at a rate 
calculated to deliver 0.5 g. per kg, body weight in 30 minutes. 

Findings: With initial arterial and coronary sinus lfevels of fructose at 
zero; arterial fructose levels rose slightly between the two samplings in four 
patients and fell in five of them, w'hile arterial glucose rose in all patients, 
varying considerably from one to another. Blood pyruvate levels rose in 
the majority of patients, but not in the diabetics, and there was variation 
ini other measurements. 

Most of the dogs showed a slight positive myocardial fructose balance 
during the fructose infusion, and one showed a slight negative balance at 
the time of both samplings. In two dogs the coronary sinus concentration 
of fructose was greater than that in the artery five minutes after stopping 
infusion. Negative myocardial! balhnces of fructose were detected in other 
animals 15 and 30 minutes after the onset of infusion. 

It is possible that the variable results were due to movement of fructose 
in and out of the heart muscle as the result of changes, in plasma concentra¬ 
tion' of this carbohydrate, but other factors, such as variations in cardiac 
activity cannot be excluded. The results showed that myocardial utilization 
of glucose, pyruvate, lactate and ketone bodieswere not noticeably affected 
by. fructose in normals or diabetics. 

Other grantors: U.S. Public Health Service, Life Insurance Medical 
Research Fund, American Heart Association, and Burroughs, Wellcome 
and Co., Inc. 

“METABOLIC CHANGES IN HEART MUSCLE DURING ANOXIA.” 
By Gerhard Michal, Siegfried Naegle, William H. Danforth, Fred B. Ballard, 
and! Richard J. Bing, Department of Medicine, Washington University 
School of Medicine, St. Louis, Mo. American Journal of Physiology, Vol. 
H97, pages 1147-1151, December 1959. (T.I.R.C. grantee: Bing) 

Purpose of study: Studies of metabolism in the heart muscle following 
a period of anoxia have demonstrated 1 impaired oxygen uptake if coronary 
perfusion is interrupted for more than two hours, and such hearts also pro¬ 
duce significant amounts of lactic acid despite normal availability of oxygen. 
Hence it was decided 1 to> study changes in myocardial metabolism in greater 
detail during anoxia, particularly in respect of alterations in concentrations 
of glycogen, high energy phosphates and pyridine nucleotides following, 
death of the test animal. 

Procedure: Following anesthesia the chests of 12 mongrel dogs were 
opened, the pericardium incised, the aorta; severed: and about half of the 
left ventriclb removed! After a period of one half, one, or two hours, another 
specimen of the left ventricle was removed for analysis. 
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Findings: Anoxia produced consistent changes in all substances studied. 
Diphosphopyridine nucleotide (DPN) decreased in all experiments; re¬ 
duced diphosphopyridine nucleotide (DPNH) increased! slightly, so that a 
drop in combined value occurred, particularly in the second hour. Glycogen 
stores in anoxic heart muscle disappeared rapidly and showed a progressive 
depletion after death. These studies.illustrate that oxygen lack leads to rapid 
dephosphorylation of high energy phosphate compounds and to the sub¬ 
sequent formation of inorganic phosphorus. 

Other grantors: U.S. Public Health Service, Life Insurance Medical Re¬ 
search Fund, American Heart Association, and Burroughs, Wellfcome and 
Co., Inc. 

“MYOCARDIAL EXTRACTION! OF Rb 86 IN THE RABBIT.” By 
Robert E. Mack, David D. Nolting, Charlies E. Hogancamp, and! Richard 
J. Bing, Department of Medicine, Washington University School of Medi¬ 
cine, St. Louis, Mo. American Journal of Physiology, VOl. 197, pages 
1175-1177, December 1959. (T.I.R.C. Grantee: Bing) 

Purpose of study: The isotope of Rubidium (Rb 86 ) is widely, used in 
biological studies because of its similarity to potassiumi The uptake of 1 this 
cation by heart muscle suggested 1 to other experimenters a method of quan¬ 
titatively determining blbod flow, but the present authors observed no ap¬ 
parent relationship between these two events in dog studies. Therefore, 
further evaluation of this factor v'as undertaken in rabbits. 

Procedure: Perfusion was begun immediately after extraction on isolated 
rabbit hearts with warmed oxygenated rabbit! blood containing traces of 
Rb 86 . Cardiac contractions resumed promptly, and the outflow blood from 
the heart was collected, measured and the plasma concentration of Rb 86 
determined. Perfusion was continued for 20minutes, permitting comparison 
of values for myocardial! extraction at a; wide variety of flow rates, both, 
early and late in the experiment. 

Findings: The mean'value for myocardial extraction of Rb^ 6 during the 
first ten minutes,of infusion at all rates of flow was 43.3% dr 9.13, a value 
similar to that observed by the authors in dog experiments (46% ), which 
seemingly bore no relationship to either concentration or flow rate. How¬ 
ever, the present investigation demonstrates a relationship not only between 
the myocardial extraction and the rate of flow, but also between the myo¬ 
cardial extraction and the length'of time of flow, since extraction percentage 
was significantly lower during the later portion of perfusion at a widfe 
variety" of flow rates. It is conceivable that variability in' myocardial or 
plasma electrolyte content in the experimental animals may be responsible 
for the widb range of extraction values determined. 

Other srantors: UlS. Public Health Service, Life Insurance Medical Re¬ 
search Fund, American Heart Association, and Hoffmann-LaRoche, Inc. 

“MYOCARDIAL METABOLISM OF FATTY ACIDS.” By Fred B. 
Ballard, William H. Danforth, Siegfried Naegle and Richard J. Bing, De¬ 
partments of Medicine, Washington University and Wayne State University. 
Journal of Clinical Investigation, Voli 39, pages 717-723, May 1960. 
(T.I.R.C. grantee: Bing) 

Purpose of study: Recent research by other authors has shown that 
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the principal lipid fraction of plasma concerned with the transport and 
metabolism of fatty acids is the nonesterified or free fatty acid (FFA) frac¬ 
tion, and that the heart uses a considerable amount of FFA. The present 
study was undertaken to determine further the role of fatty acids in myo¬ 
cardial metabolism: 

Procedures: Coronary sinus and arterial blood samples were obtained 
simultaneously by catheter from human subjects and determination! made 
of blood;flow, glucose, total fatty acids (TFA), and FFA. The patients had 
hypertensive, rheumatic or arteriosclerotic heart disease but were not in 
congestive heart failure. Fasting individuals were tested and then given 
orally two ounces of a fat emulsion containing 19%' saturated and 81% 
unsaturated fatty acids, and metabolic studies were carried out three or 
four hours later when little or no lipemia remained. After blood sampling 
from the initial 1 studies, 10 mg. of aqueous heparin were given, intravenously 
and repeat metabolic studies were conducted 20' minutes later. 

Two sets of experiments were performed in dogs:myocardial utilization 
of fatty acidk was determined in fasting dogs before and 20 minutes after 
heparin injection, while a second group was given Lipomul three hours 
before a similar cycle of determinations; in this group coronary blood flow 
was measured during lacteseence and after clearing of the plasma with 
heparin. 

Findings: The data on myocardial metabolism' of fatty acids by fasting 
man and dog reveal that FFA average 6% of the mean arterial level of 
TFA in the human and! about 3% in the dog. In the fasting human the 
mean myocardial extraction of FFA accounts for 42% of the TFA extrac¬ 
tion and the esterified fraction makes up the balance; in. the dbg the FFA 
fraction accounts for only 23% of the total fatty acids extracted. The 
oxygen extraction ratios w T ere 264% and 65% respectively, confirming 
other experiments which show that in the fasting state most of the energy in 
the heart is derived from fat metabolism. 

Ingestion of a fat meal increased both plasma' concentration' and 
myocardial 1 extraction of FFA. Heparin induced a fall in plasma concentra¬ 
tion of TFA and am increase in concentration: of FFA. The studies demon¬ 
strate that esterified fatty acids account for more than half of the total fats 
extracted by the myocardium. Myocardial extraction of FFA usually de¬ 
pends upon the arterial concentration of this fraction. 

Other grantors: U.S. Public Health Service, Life Insurance Medical Re¬ 
search Fund, and American Heart Association: 

“EFFECT OF ISCHEMIA AND REOXYGENATION ON GLYCOL¬ 
YTIC REACTION AND ADENOSINETRIPHOSPHATE IN HEART 
MUSCLE.” By William H. DanfortH, M.D., Siegfried Naegle, M.D. and 
R. J. Bing; M.D., Departments of Medicine, Washington University and 
Wayne State University. Circulation Research, Volume 8, pages 965-971, 
September 1960. (T.I.R.C. grantee; Bing) 

Purpose of study: Previous work by the authors demonstrated that 
myocardial glycogen falls, while high energy phosphates and other com¬ 
pounds vary in either direction, during the first two hours of induced myo¬ 
cardial ischemia ini dogs. This work is concerned with detailed changes in 
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the glycolytic pathway of heart muscle during 15 minutes of anaerobiosis 
and when the ischemic heart is again perfused with oxygenated 1 blood. 
Procedure: Samples of myocardium from'mongrel dogs were taken: before 
removal of the heart and placed in an oxygen free saline bath. Saline was 
flushed through the left coronary bed through 1 a sutured cannula to prevent 
formation of microthrombi, and a second sample of myocardium was taken 
after 15 minutes of anoxia. The coronary system was then perfused with 
well oxygenated blood and further samples obtained from a previously 
undamaged section of the left ventricle. The method of sampling might 
tend to bias, the results, since parts.of the myocardium distant from the large 
coronary vessels must be taken first, but this should not affect glycogen 
determinations. Several other related tests were made, including some with 
perfusion of blood' directly from a donor dog, 

Findings : During the 15 minute period of anoxia the fall in glycogen was 
as expected, and there was an increase in hexosemonophosphate (HMP) 
and in lactic acid. There was no accumulation of. fructose 1, 6-diphosphate, 
dihydroxyacetone phosphate, or pyruvate. Adfenosinetriphosphate (ATP) 
declined as expected. When the anoxic hearts were perfused, there was an 
initial adynamic phase (1 to 2 minutes) followed by fibrillation or irregular, 
ineffective ventricular contractions. Changes in myocardial glycogen con¬ 
centrations were inconstant. Concentration: of HMP declined rapidly to 
near normal levels at the end of five minutes. Concentration' of ATP rose 
during the first' two minutes; when KC1 was. added to the perfusion fluid, 
ATP concentration reached the initial level in 4 to 10 minutes; in experi¬ 
ments in which the heart was. allowed to beat or to fibrillate, no consistent' 
directional! trend in ATP could be discerned after the first 2 minutes. Some 
aspect of the perfosion itself must be invoked to explain the decline in HMP 
with continued glycogenolysis. 

Other grantors: U.S. Public Health Service, Life Insurance Medical Re¬ 
search Fund,, American Heart Association; Burroughs, Wellcome and Co., 
Inc., and! Abbott Laboratories. 

“POSSIBLE MECHANISM OF THE DECLINE IN MECHANICAL 
EFFICIENCY OF THE ISOLATED HEART.” By K. Kako, J. D. 
Choudhury, and R. J. Bing, Department of Medicine, Wayne State Uni¬ 
versity College of Medicine, Detroit, Mich. Journal of Pharmacology and 
Experimental Therapeutics, Vol. 130, pages 416-54, September 1960. 
(T.I.R.C. grantee: Bing) 

Purpose of study: It is the purpose of this paper tb describe experi¬ 
ments dealing with mechanisms of the decline in mechanical efficiency of 
the isolated heart and with the possible influence of liver and spleen in 
altering its. mechanical efficiency. 

Procedure: Coronary flow, glucose, lactate and ketone bodies were de¬ 
termined in clbsed'chest dogs by. catheters into: the coronary sinus and the 
right ventricle and in isolated hearts by hearClung preparation. In experi¬ 
ments in which liver and spleen were included in the perfusion circuit, these 
organs were quickly removed from a donor animal and immediately con¬ 
nected to the circuit of the heart-lung preparation, which had been operating 
for 45 minutes. Other experiments compared contractility of actomyosin 
bands from spontaneously failing and normal hearts. 
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Findings: In the closed chest experiments oxygen and ; glucose usage fell 
significantly and lhctate and ketone bodies also decreased. There was no 
significant change in the oxygen extraction ratio of glucose, lactate and 
ketone bodies of the isolated heart as compared to the heart in situ. The 
effect of the inclusion of the liver and spleen was a significant decline in 
myocardial oxygen consumption, but myocardial usages of glucose, lactate 
and' ketone bodies were not affected; the oxygen extraction ratio of ketone 
bodies did rise, however. Contractility of actomyosin bands prepared from 
hearts failing in the heart-lung preparation was not impaired. 

Cardiac output, left ventricular work, and myocardial efficiency de¬ 
clined significantly in all tests. Inclusion of liver and spleen in the perfusion 
circuit raised myocardial efficiency by lowering the oxygen usage of 1 the 
heart. The heart rate declined. Addition of small 1 quantities of norepine¬ 
phrine and dopamine to the perfusion fluid increased^ myocardial efficiency 
without significantly altering heart rate. Following the onset of operation 
of the heart-lung preparation, the concentration of catecholamines in the 
perfusate gradually diminished. This trend could be partly reversed by 
inclusion of liver and spleen into the perfusion circuit. 

Other grantors: U.S. Public Health Service. Life Insurance Medical Re¬ 
search Fund, American Heart Association, Burroughs, Wellcome andi Cb., 
Inc., and Abbott Laboratories, 

“IMPORTANCE OF CHEMICAL TRANSMISSION IN CARDIOLOGY 
AND NEUROPHARMACOLOGY.” By Richard J Bing, M.D., Wayne 
State University College of Medicine, Detroit, Mich. Archives of Internal 
Medicine, Vol. 104,, pages. 658-671, October 1959. 

“THE HEART IN CONGESTIVE FAILURE.” By Richard J. Bing, M.D., 
Wayne State University College of Medicine, Detroit, Micbi Texas State 
Journal of Medicine, Vol. 55, pages 9311-936, December 1959. 

“METABOLISM OF THE HEART IN FAILURE.” By William H. Dan- 
forth. M.D.. F. B. Ballard, M.D., K. Kako, M:D., J. D. Choudhury, M.D., 
and R. J. Bing, M.D., Department' of Medicine, Washington University 
School of Medicine, St. Louis, Mo. Circulation, Vol. 21, pages 112-123, 
January' 1960. 

“PHYSIOLOGY OF THE MYOCARDIUM.” By Richard J. Bing, M.D., 
Wayne State University College of Medicine, Detroit, Mich.; and William 
H. Danforth. M.D; and Fred B. Ballard, M.D., Washington University 
School of Medicine, St. Louis. Mo. Journal of the American Medical Asso~ 
ciation, Vol. 172, January 30, 1960, pages, 438-444; (T.I.R.C. grantee: 
Bing) 

These four studies are reviews of recent research by the authors and 
others, contributing to knowledge of the heart in health and disease. The 
first paper stresses the equal importance of chemical transmitters such as 
acetylcholine and norepinephrine in both circulatory and neurophysiological 
events. The common denominator is the innervation of the heart and 
peripheral blood vessels by the autonomic nervous system. The physiological 
basis of excitation and inhibition of the central nervous system is thus 
recognized as a matter of uniqpe interest to the cardiologist. 

The most attractive aspect of the mutual antagonism or synergism of 

39 


Source: https://www.industrydocuments.ucsf.edu/doCS?'WtikOOOO 



chemically related! inhibitors is the mystery of this problem. For example, 
little is known of the relationship of norepinephrine to heart failure and to 
the intrinsic regulation of the coronary circulation. The tools available to 
investigate circulatory and neurophysiological relationships are still too 
crude to solve the problem. 

In the second paper, it is noted that the role of the heart muscle in 
congestive failure probably has many facets, just as the clinical and dynamic 
features of heart failure vary with the type of disorder and the mode of its 
experimental! production in animals. In general, however, myocardial 
failure occurs either acutely — which usually is observed experimentally in 
the heart-lung preparation — or chronically— as seen in clinical conges¬ 
tive heart failure. 

There is some evidence that acute myocardial failure, whatever its 
origin^ is accompanied by disturbances in the metabolism of the heart 
muscle. This disturbance in energy production conceivably may lead to 
diminished expulsive power of the heart and to progressive circulatory 
failure. Chronic myocardial failure is difficult to reproduce experimentally, 
on the other hand,, and the results of dog studies may not be entirely appli¬ 
cable to man. 

It is now possible to study heart metabolism by coronary sinus 
catheterization and thus to demonstrate that the myocardial usage of 
oxygen, glucose, pyruvate, lactate, fatty, acids, amino acids, and ketones is 
not different in: patients with congestive heart failure, in individuals with 
compensated heart disease, and in those without evidence of heart disease; 
values for the respiratory quotient are also identical in these groups. Since 
the mechanical work of the heart! is usually decreased except in: high output 
failure, the failing heart appears to be deficient in its ability to utilize energy 
for effective muscular contraction. 

Further support for this conclusion has come from studies of con¬ 
tractile proteins (actomy.osinj prepared from human: hearts. The exact 
nature of disturbances in the contractile elements of the heart muscle is as 
yet uncertain, however, and the pathologist is unable to find specific changes 
in heart muscle of patients who died in congestive failure. 

Since there are many factors which can lead to myocardial failure, it 
remains to be seem how disturbances in the heart muscle can be manifested 
in the general signs of heart failure, of which edema accompanied by 
sodium retention is the most important. One therefore must search for a 
connection: relating the disturbances in the heart muscle with: both the 
posterior pituitary and 1 the renal tubules. Here, too,, many factors have been 
shown to exist, and definitive knowledge is quite scanty concerning the 
direct! stimulus to sodium: rentention. 

The third paper is particularly concerned with studies of the three 
phases of cardiac metabolism — energy production, energy conservation, 
and energy utilization — which show marked differences in the underlying 
mechanisms of heart failure. Thus, in failure with prolonged overload of 
the heart muscle, as occurs with hypertension, valvular heart disease and 
arteriosclerotic heart' disease,, an abnormality of energy, utilization seems 
most likely. In other situations with heart failure,, on the other hand, there 
appears to be a defect in energy production: or conservation:: in anemia, 
myocardial failure results in insufficient transport of oxygen for substrate 
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metabolism, while in hyperthyroidism uncoupling of oxidative phosphoryla¬ 
tion may lead to failure of energy conservationi In hemorrhagic shock and 
myocardial infarction; general or localized'anoxia leads to defective energy 
production. 

Spontaneous failure occurring in the heart-lung preparation is in all 
likelihood the result of diminished catecholamine and cholinergic sub¬ 
stances of the perfusion fluid: It is apparent from this review that no com*- 
mon denominator exists as a cause of heart failure. 

The fourth paper reviews advances im knowledge accomplished by 
studies of the heart at' the molecular level. Anatomists are now studying 
its submicroscopic morphology, while physiologists and clinicians are ex¬ 
ploring the electric activity of heart muscle cells and heart metabolism; 
biophysicists and'pharmacologists also are making valuable contributions 
to the new approach to heart disease and its treatment. 

The advent of catheterization of the coronary sinus has made it pos¬ 
sible to study the use of various substrates by the human heart in situ and 
to observe the myocardial extraction of substrates and oxygen. Metabolic 
studies; by this technique have demonstrated the importance of fatty acids 
in the nutrition of the myocardium. By the introduction-of microelbctrodes 
into the interior of single cells from the myocardium, the atrioventricular 
node, and 1 the ventricular conducting system,, it is now possible to follow 
electric changes and ionic fluxes in small units. This method 1 has thrown- 
new light on the significance of potassium and oxygen and the mechanism 
of fibrillation and pulsus alternans. Comparable advances have been made 
in the chemistry of myocardial proteins, the basic pharmacology of the 
heart, the pathological physiology' of ischemia and anoxia, and the meta¬ 
bolism of the myocardium in congestive failure or after infarction. 

Other grantors: U.S. Public Health Service, Life Insurance Medical Re¬ 
search Fundi American' Heart Association, Burroughs, Wellcome and Co., 
Inc., and Abbott Laboratories, 

“VASCULAR RESPONSES TO SMOKING TOBACCO COMPARED 
WITH RESPONSES TO SKIN TESTING OF TOBACCO EXTRACTS.” 
By Kurt DeCrinis, M.D., Walter Redisch, M.D;, FACP, Vincent Fontana, 
M.D., Arthur Lewis, M.D., Marion- B. Sulzberger, M.D., FACP, and Jl 
Murray Steele, M.D., New York Uhiversity Medical Research' Division, 
Goldwater Memorial Hospital, and Departments of Medicine and Derma¬ 
tology, New York University College of Medicine, New York City. Annals 
of Internal Medicine, Vol. 52, pages 1935-1041, May 1960. (T.I.R.C. 
grantee: Sulzberger) 

Purpose of study: It has been reported over the years that, in a certain 
percentage of subjects, smoking of tobacco- causes vasoconstriction of 
peripheral vessels, as indicated by decrease in'surface temperature and alSo 
by plet-hysmographically measured blOod flow.. The mechanism involved in 
this response has been the subject of some controversy. Likewise, discrepant 
views concerning the vascular beds involved in constrictor responses to 
tobacco smoking have been expressed. To-gain further information in this 
area, it was decided; to correlate vascular responses to tobacco with sensi¬ 
tivity responses in the skin. 

Procedures: A group of 80' healthy smokers, including 27 females and 
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53 mates, aged 18 to 50 (average age 36), was tested before and after 
smoking a cigarette in six minutes under stable room temperature and 
humidity conditions, and after refraining from smoking or eating at lfeast 
one hour before the test'. Plethysmographic base line tracings, electrocardio¬ 
grams, and ballistocardiograms were taken. The 80: subjects, were also 
tested with intradermal injections of various tobacco extracts, and reactions 
were read: after 10 minutes. 

Findings: Of the total 80 healthy subjects, 38 (47.5% ) revealed changes 
in at least one of the six circulatory measurements after tobacco: smoking, 
white 42 (52:5%) showed'no response. Only 10 1 subjects showed changes 
in the ballistocardiogram, and three in the electrocardiogram. Twenty- 
eight subjects (35% ) showed a significant decrease in blood flow: 52 
(65%) showed no change; none showed an increase. Surface temperature 
showed a decrease in only If subjects. 

Of the 80 subjects, 32 (40%) showed a positive skin reaction to the 
tobacco extracts, and 48 (60%) remained negative. Of the 48 subjects 
with negative skin test, 43 revealed no significant change in measured 
peripheral blood flow after smoking; the remaining five subjects showed a 
significant decrease in blood flow. On the other hand, of the 32 subjects 
with positive skin test to tobacco, 21 (65.6%) showed a decrease in blood 
flow after smoking, while 11 showed no change. 

These results suggest that a positive immediate wheal reaction to skin 
tests with tobacco extracts may indicate a subject’s; tendency to abnormal 
vascular responses, especially vascular constriction and decrease of peri¬ 
pheral blood flow, after cigarette smoking, The significance of the lack of 
correlation: in the responses in surface temperature and in blood flow has 
to be ascertained through further work. The clue might well be that blood 
flow to the leg indicates predominantly muscle flow, while surface tempera¬ 
ture is a function of skin flow only. 

“CHOLESTEROL CHARACTERISTICS.” By Caroline Bedell Thomas, 
M.D., Johns Hopkins University School of Medicine, Baltimore, Md. 
Maryland State Medical Journal, Voll 8, pages, 2 L 6, January 1959. 

Points that are important to know in: order to understand and'interpret 
blood cholesterol levels in patients are as follows: First, the total serum 
cholesterol of healthy adults has a wide range of normal values. Second, 
the exact numerical value of cholesterol varies considerably with: the par¬ 
ticular laboratory technique employed; and should be judged within that 
framework. Third; there is little or no difference in the cholesterol tevel 
after eating as compared with that in the fasting state. 

The fourth and fifth important factors are age and sex, which have 
quite a bearing, on the cholesterol level. A sixth point is that despite 
measurable fluctuations, there is relative constancy of cholesterol levels 
over a: period of weeks or months in a' normal 1 individual. 

A seventh point has to do with the cholesterol of patients with coronary 
disease, ft has been 1 shown that these patients have higher mean cholesterol 
levels and that their levels fluctuate more widely than those of healthy 
persons ofi similar age. The question of whether these attributes: precede 
the appearance of clinical disease becomes of immediate importance. 
Hypercholesterolemia occurs in persons in apparent good! health. It appears 
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that high cholesterol levels and coronary occlusion are closely associated 
and tend to run in families. 

Additional! studies are being made to determine, if possible, whether 
an association of higher cholesterol levels and smoking found in our students 
represents an inherited or constitutional difference rather than an effect of 
the smoking habit. 

“COMPARISON OF SMOKERS AND NON-SMOKERS: I. A PRE¬ 
LIMINARY REPORT ON THE ABILITY TO TASTE PHENYL- 
THIOUREA (P.T.C.).” By Caroline Bedell Thomas and Bernice Hirsch- 
horn Cohen, Department of Medicine, Johns Hopkins University School 
of Medicine, Baltimore, Md. Bulletin of the Johns Hopkins Hospital, Vol. 
106, pages 205-214, Aprill I960, 

Purpose of study: There is already some evidence pointing toward 
psychologic, physiologic and metabolic differences between certain groups 
of smokers and non-smokers. Demonstration of well established genetic 
differences would be even more conclusive, because such inborn traits are 
presumably stable and could not be the result of smoking. In order to 
explore the frequency of several genetic traits among groups of healthy 
smokers and non-smokers, it was decided to study the characteristics of 
blood donors at the Johns Hopkins Hospital, and! to report preliminary 
findings on the ability totaste phenylthiourea (P.T.C.), a compound that 
is an experimentally valuable aid in testing taste levels. 

Procedures: Taste tests, using filter paper impregnated with P.T.C., were 
carried! out om 597 white and 232 Negro male donors at the Johns Hopkins 
Hospital Blbod Bank. Each donor was interviewed as to his smoking 
habits. The subject was asked whether or not he tasted anything, and if 
so, what the taste was like. He was then grouped 1 according to ability to 
taste P.T.C. 

Findings: Among both white and Negro donors, significant differences 
in ability to taste P.T.C. were found between smokers and non-smokers, 
Among white male donors, heavy cigarette smokers showed a strikingly 
higher proportion'of tasters than did!non-smokers (65.9% versus 42.7%) . 
Former smokers, occasional! smokers and light smokers closely resembled' 
the non-smokers as to proportion of tasters. The significant findings were 
unrelated to age. 

“CHARACTERISTICS OF SMOKERS COMPARED WITH NON- 
SMOKERS IN 1 A POPULATION OF HEALTHY YOUNG ADULTS, 
INCLUDING OBSERVATIONS ON FAMILY HISTORY, BLOOD 
PRESSURE. HEART RATE. BODY WEIGHT, CHOLESTEROL AND 
CERTAIN PSYCHOLOGIC TRAITS.” By Caroline Bedell Thomas, De¬ 
partment of Medicine, Johns Hopkins University School of Medicine, 
Baltimore, Mdi Annals of Internal Medicine, Vol. 53, pages 697-718, 
October 1960. 

Purpose of study: Reports that smokers, especially heavy smokers, 
have a higher mortality rate firom coronary heart disease than do non- 
smokers make it important to determine whether those who smoke are 
fundamentally different from those who do not, or whether they are essen¬ 
tially alike. If alike, they may be considered as a single population with a 

43 

V 



o 


© 

m 

CO 

cn 

isD 

& 


p9®i««fcytft|a&^ww.indust >«- 


n 


uniform life expectancy, but if smokers have constitutional differences 
from non-smokers, the two groups might have different mortality rates, 
and one group could not serve as a control for the other in statistical 
studies. It was decided to study the smoking habits andi other characteristics 
of HO successive classes of medical students in detail. 

Procedures: Detailed information was obtained from 597 men and 60 
women concerning smoking habits, family history, measurements of blood 
pressure, heart rate, height, weight, and cholesterol level, as well as results 
of a coldi pressor test, a double Master exercise test, a ballistocardiographic 
smoking test, and a Rorschach test. All subjects were in: good' health and 
free from clinical evidence of hypertension and coronary heart disease. 

Findings: Significant differences recorded showed: (1) The smokers, 
as a: group, more often gave a history of parental hypertension; had higher 
mean values for heart rate andi pulse pressure; higher cholesterol levels; 
comprised'a larger proportion of heavy individuals; and more often reported' 
anger and am urge to eat when under stress. (2) Non-smokers, as a group, 
had higher mean vafees for diastolic pressure; more often reported' de¬ 
creased activity undbr stress; and more often gave a high number of white 
space response ini the Rorschach test. (3) A parallelism existed between 
the presence or absence of factors thought to indicate high susceptibility 
to hypertension' and/or coronary disease, on the one hand, and the 
presence or absence of the habit of smoking, on the other. (4) Broad areas 
ofi similarity were found in the responses to the cold pressor, Master and 
ballistocardiographic smoking tests: in academic excellence; and in most 
of the Rorschach variables. (5) The differences observed ini the parental 
histories indicate that smokers and non-smokers have a somewhat' different 
heritage, and suggest that at least some of the variations found'in individual 
traits may be genetic in origin. 

Other grantor: U.S. Public Health Service. 

“EFFECTS OF ERGOMETRIME (ERGONOVINE) ON THE ISO¬ 
LATED ATHEROSCLEROTIC HEART OF THE CHOLESTEROL- 
FED RABBIT.” By Dorothy Karp, Seymour H. Rinzler, and Janet Travell, 
Department of Pharmacology, Cornell University Medical College, New 
York, New York. British Journal of Pharmacology, Vol. 15> pages 333-344, 
June I960. (T.I.R.C. grantee: Travell)' 

Purpose of study: Intravenous injections of ergometrine (U.S.P. ergo- 
novine) produce a transient S-T segment depression in the electrocardio¬ 
gram that is characteristic of coronary, insufficiency in patients with coronary 
artery disease. Like changes are induced in rabbits with experimental 
coronary atherosclerosis. These changes db not' occur in man or test' ani¬ 
mal with a normal coronary circulation In the absence of data, it seemed 
important to study the effects of this drug directly on the coronary 
circulation. 

Procedure: Two groups of male Dutch rabbits were started at the same 
time either on a stock diet or on a similar diet with' addition of 2% 
cholesterol. Serial ergometrine tests were done after 6 to 8 weeks on the 
diets and thereafter usually at weekly intervals until the test became 
positive. Control electrocardiograms were taken before, and 5 and JO 
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minutes after pentobarbitone injection. Ergometrine maleate 0.05 mg./kg, 
was injected 1 intravenously and electrocardiograms on two leads repeated 
after 1, 3, 5, 7 and 10 min. or longer, depending 1 on the duration of effect. 
One or two dhys after the ergometrine test became positive, the athero¬ 
sclerotic heart was isolated and the coronary circulation perfused; control 
rabbits, were treatedi similarly. After perfusion the heart was fixed in 
formalin and sections taken for pathological study. 

Findings: A total of 29 atherosclerotic hearts of cholesterol-fed, ergo- 
metrine-positive rabbits and 32 normal hearts, of ergometrine-negative 
control rabbits were perfused with various drugs. Most of the ergometrine- 
positive hearts (96%) showed advanced intimal atherosclerosis of the 
small intramural arteries; one heart showed a less advanced change. The 
larger arteries seldom'showed such changes, No changes were seen in the 
control) hearts. Initially coronary flow, heart rate and amplitude of contrac¬ 
tion differed in normal) and atherosclerotic hearts. With respect to ergo¬ 
metrine, coronary flow was: the only parameter to show a significant differ¬ 
ence in the response of the normal and atherosclerotic heart to medium 
doses of this drug, but the changes observed with smaller and larger doses 
were not statistically significant. The difference in the flow response of the 
normal and atherosclerotic heart to ergometrine was striking during, the 
wearing off of a vasopressin-induced reduction in coronary flow. 

In contrast to the reproducible effects of a given dose of ergometrine, 
vasopressin induced tachyphylaxis in the isolated heart. Furthermore, the 
effects of vasopressin were essentially similar for normal and athero- 
sclerotic isolated rabbit hearts. These observations suggest fundamental 
differences in the mechanism of action of these two drugs on the heart. 
One may speculate that the effects of ergometrine on coronary flow are 
mediated at least im part through mobilization of catecholamines, whereas 
vasopressin acts more directly on receptors. When catecholamines are 
depleted during atherogenesis, a' direct action of ergometrine on receptors 
may be unmasked. 

Other grantors: U.S. Public Health Service and Josiah Macy, Jr. 
Foundation. 

“LIPID INFILTRATION IN THE RABBIT IRIS)” by Duane G, Wenzel, 
James A. Turner and Donald Kissil, School of Pharmacy, University of 
Kansas, and the Veterans Administration Hospital, Kansas City, Missouri! 
American Journal of Ophthalmology, Volume 48, pages 535-537, October 
1959. (T.I.R.C.. grantee: Wenzel): J 

Purposp of study: Although lipid infiltration'of the sclera' and cornea 
of the rabbit and human has been reported, similar effects have been' 
unnoticed in the iris. This is the first to report observation of lipid infiltra¬ 
tion in the iris from cholesterol and cottonseed oil administration in the 
diet of) experimental animals. 

Procedures: Nicotine was given: for 24 hours in the drinking water of 
some groups of animals in 1 quantities to correspond to the use of various 
amounts of tobacco by humans, with' appropriate controls. The eyes were 
subjected to: gross and microscopic studv. 

/• imliirjs: There were no obvious differences between' the eyes of animals 
receiving cholesterol alone as a dietary additive and those also receiving 
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1 nicotine. Microscopically, the iris was virtually completely infiltrated! withi 

fat-filled macrophages. Similar depositions including large vacuoles of fatty 
material were found in the ciliary body. Sections through the posterior 
I sclera revealed the fatty material to be deposited ini all layers of the wall. 

IV. Psycho-physiological 

“MASCULINITY AND SMOKING,” By Carl C. Seltzer, Peabody Mus- 
j eung Harvard Uhiversity, Cambridge, Mass. Science, Vol. 130, pages 1706- 

1707, December 18* 1959. 

Purpose of study: In order to obtain a fuller understanding of the ap¬ 
parent relationship of heavy smoking to lung cancer and coronary disease, 
it was pertinent to inquire into the nature of the individuals who practice 
the smoking 1 habit — their personality, physiology, and biogenetic character¬ 
istics. This report deals with one aspect of the somatic biogenetic material — 
namely, the body build of these men as related to their smoking habits. 
Procedure: The basic data on which the analysis was based were derived 
fromi ai fbllow-up study of 252 Harvard sophomores first seen between 1938 
and 1942, who were selected for their lack of visible abnormality., In the 
course of the physical anthropological examination of the subjects while 
still sophomores, each individual was rated with respect to a body-build 
complex described as the “masculine component,” which refers to the 
element of masculinity in the individual as indicated by his external 
morphological features. The more the pattern, of anatomical traits tends 
toward the extreme masculine form, the stronger is the masculine com* 
ponent; the greater the departure from the extreme masculine type towards 
the more feminine build, the weaker is the masculine component in the 
individual. 

Findings: Weakness of the masculine component was significantly more 
frequent in smokers than in nomsmokers, and significantly more frequent 
in heavier smokers than in nomsmokers and moderate smokers combined. 
The increased frequency of the degree of weakness of the masculine com¬ 
ponent was consistent and! progressive, and the heavier smokers showed 
the greatest proportion of individuals with' “weak” or “very weak” mascu¬ 
line components. These data suggest that for a specified type of individual, 
smoking may be a reflection of certain personality and behavioral traits 
which are characteristic of his biological make-up. 


V. Tobacco Chemistry 

“THE EFFECT OF INDOLE-3-ACETIC ACID ON FORMALDEHYDE 
METABOLISMi” By Clifford S. Sato, Kerckhoff Laboratories of Biolbgv, 
California Institute of Technology, Pasadena. Journal' of. Biological Chem¬ 
istry, Vol. 235, pages 2087-2091, July 1960, (T.I.R.C. grantee: Dr. James 
Bonner), 

Purpose of study: Plant tissues readily incorporate the methyl group of 
L-methionine into the methyl ester of pectic substances, influenced by the 
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hormonal 1 action of indole-3-acetic acid, but formaldehyde appears to be a 
still more effective methyl precursor in plants. The present investigation 
was undertaken! to determine: (a) the effect of formaldehyde upon the 
growth rate of the oat coleoptile, (b) the rate of formaldehyde incorpora¬ 
tion into cell wall components as well as into other cellular fractions, and 
(c) the influence of indolfeacetate upon such incorporation. 

Procedure: Coleoptile sections were cut below the tip of oat seedlings 
grown for 96 hours in vermiculite, previously soaked in distilled water, and 
were floated on unbuffered aqueous solution of formaldehyde-C 14 . A series 
of duplicated experiments were conducted for incubation periods ranging up 
to 240 minutes, each 1 representing a different day and a fresh' batch of 
seedlings. Radioactivity was determined. 

Findings': Formaldehyde was incorporated most rapidly into substances 
soluble in 80% ethanoll Substantial activity also appears in the cell wall 
fraction. It is of interest that formaidfehyde incorporation into pectin' in¬ 
creases with time. Indole-3-acetie acid promotes the incorporation of the 
labeled compound'into pectimand, at a lag of one hour, into residual pectin, 
and also depresses the incorporation of formaldehyde-C 14 into nitrogenous 
compounds. 

“INSECTICIDE RESIDUES ON TOBACCO.” By T. G. Bowery', W. R. 
Evans. F. E. Guthrie and R. L. Rabbi Departments; of Chemistry and 
Entomology, North Carolina State College, Raleigh. Agricultural and Food 
Chemistry, Vol. 7, pages 693-702, October 1959. (T.I.R.C. grantee: 
Bowery) 

Purpose of study: Information has been lacking on the magnitude 
and 1 fate of insecticide residues on tobacco, although a few partial studies 
have been reported since the advent of organic insecticides in tobacco 
culture.. The major pesticides used on flue-cured tobacco are TDE and 
endrin, which are usually applied more frequently and closer in time to 
harvesting than other pesticides, therefore constituting a greater potential 
hazard. 

Procedures: Fifty or more leaves of green and flue-cured tobacco, 5CF 
leaf samples of flue-cured tobacco from commercial auction markets, and 
live-pack samples of commercial cigarettes were taken for analyzing. Total 
organic chlorine content as well as TDE and endrin contents were measured 
by sensitive laboratory methods. 

bindings: Rather high levels of TDE and endrin residues may occur on 
green tobacco, at priming. There is approximately a 40% loss of these 
residues during flue-curing, but the residues tend 1 to go slightly subsurface 
anti little or no 1 additional Ibss. occurs during commercial processing. Dilm 
!|,, n oi the pesticide residues by blendingwith other tobaccos and 1 additives 
during' commerciali cigarette manufacture reduces the level of these insecti¬ 
cides in.cigarettes'. Appreciable dissipation occurs during smoking,, but small 
and detectable amounts of TDE are still 1 found in the mainstream smoke 
m commercial cigarettes. Studies on the fate of endrin residues in cigarette 
'■moke and! on the site, level and fate of the insecticide-derived inhalation 
products in mammals are in progress. 

Other cranturs: Southern Regional Research Project S-22 and Shelf. 
Chemical Corporation. 
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“STUDIES OF THE BIOGENESIS OF THE RING SYSTEMS OF 
NICOTINE.” By Thomas Griffith^ Kenneth P. Helltnan and Richard L. 
Byerrunp Kedzie Chemical Laboratory', Michigan State University, East 
Lansing. Journal of Biological Chemistry , Vol. 235, pages 800-804, March 
1960. (T.I.R.C. grantee: Byerrum) 

Purpose of study: Other researchers have shown that the pyridine ring 
of nicotinic acid is utilized to form the pyridine ring of nicotine in sterile 
cultures of tobacco root, but data are inadequate on' other possible inter¬ 
mediates in the biosynthesis of the ring systems of nicotine. Therefore an 
investigation was made of the incorporation of several C 14 labeled com¬ 
pounds, which might be interconvertible with acetate in metabolism, into 
nicotine in intact tobacco plants. 

Procedure: Tobacco plants were grown for two to three months in a 
greenhouse, and after removal of the roots were placed in an inorganic 
nutrient solution toi allow new roots to develop. Radioactive nicotine was 
synthesized from plants fed 1 hydroponically with labeled acetates, propion¬ 
ates and glycerol, and'was degraded to obtain carbon 2 of the pyrrolidine 
ring as barium carbonate. When propionate-2-C 14 was fedi, carbon 2 of the 
pyrrolidine ring contained 12% of the labeled carbon and 42% was asso- 
ciatedi with carbons 3 S 4 and 5. When glycerol-1,3-C 14 was administered, 
6% of the C 14 was associated with carbon 2 and 27% with carbons 3, 
4 and 5. 

Findings: If the assumption is made that a symmetrical intermediate is 
formed during the incorporation of the labeled precursors, into the pyr¬ 
rolidine ring; an equal quantity of C 14 would be associated with carbons 
2 and 5, and this pattern would be consistent with' the postulate that both 
propionate and' 1 glycerol entered the tricarboxylic acid cycle and' 1 were con¬ 
verted to glutamate during the synthesis of the pyrrolidine ring of nicotine. 
The pyridine ring, of nicotine from the propionate-fed plants contained 
39% of the C 14 and 57% of the labeled carbon when glycerol was the 
precursor. If all the glycerol was metabolized to acetate during its incorp¬ 
oration into nicotine, only 40% of the original C 14 would be expected to 
reside in the pyridine ring. Therefore, glycerol must have been utilized for 
pyridine ring synthesis by a metabolic pathway that excludes acetate. 
“METABOLISM OF NICOTINE IN THE HUMAN AND EXCRETION 
OF PYRIDINE COMPOUNDS BY SMOKERS.” By Edward R. Bowman, 
Lennox B. Turnbull, and Herbert McKennis, Jr., Department of Pharma¬ 
cology, Medical College of Virginia, Richmond: Journal of, Pharmacology 
and Experimental Therapeutics, Vol. 127, pages 92-95, October 1959 
(T.I.R.C. grantee: Dr. P. S. Larson) 

Purpose of study: It has been observed frequently that only a small 
fraction of the nicotine absorbed in the smoking of tobacco is excreted bv 
the human, and animal experimentation shows this to be the probable 
result of active metabolism and not storage or elimination by other path¬ 
ways. This work was undertaken to describe studies on the isolation of some 
of the metabolites of nicotine present in the urine of the human non-smoker 
and of pyridine compounds present in the urine of human smokers. 
Procedures: A normal adult male non-smoker received an oral dose of 
30 mg. of ./-nicotine: daily for three days in consecutive hourly doses of 3 
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mg. each in gelatine capsules, and metabolites were exhaustively extracted 
and identified by standard procedures. Urine of smokers (60 1.) was ob¬ 
tained from laboratory workers and extracted by the same methods. 
Findings: During the 3-day period the non-smoker excreted about 10% 
of the administered nicotine in the form of cotinine. Since the smokers’ 
urine was collected only during the daytime and without data on respective 
smoking habits, the percentage of metabolismi could not be calculated. 
Chromatographic evidence pointed tothe presence of cotinine, desmethyl- 
cotinine and hydroxycotinine in all the samples: examined. It is inferred, as 
indicated in dbg studies, that the pathway of nicotine metabolism in the 
human may be nicotine cotinine hydroxycotinine plus desmethly- 
cotinine. 

Other grantors: UlS. Public Health: Service and The American Tobacco 
Company. 

“DEMETHYLATION OF COTININE IN VIVO." By Herbert McKennis, 
Jr., Lennox B. Turnbull, Edward R. Bowman, and Einosuke Wada. Journal 
of the American Chemical Society, Vol. 81', pages 3951-3954, August 5, 
1959. 

“THE ISOLATION AND STRUCTURE OF A KETOAMIDE FORMED 
IN' THE METABOLISM OF NICOTINE.'’ By Herbert McKennis, Jr., 
Edward R. Bowman, and Lennox B. Turnbull. Journal of the American 
Chemical Society, Vol.. 82,. pages 3974-3976, August 15, 1960. (T.I.R.C. 
grantee: Dr. P. S. Larson) 

Purpose of studies: THe metabolism of (-)-nicotine in mammals leads 
to the: excretion of (-)-cotinine and a: variety of components not found in 
the controls. These papers represent further research into the identity and 
metabolic roles of these substances. 

Procedures: In the earlier study, attention: was focused solely on the 
isolation of chloroform-soluble metabolites of nicotine and cotinine in dogs. 
I'm the second study, separation in crystalline form of a chloroform soluble 
amphoteric metabolite was undertaken. 

Findings: The isolation of (-)-desmethylcotinine and hydroxycotinine as 
a result of the metabolism of cotinine in the first study affirmed the im¬ 
portance of the role attributed to cotinine as an intermediate in nicotine 
metabolism. It was also apparent that many new metabolic pathways for 
the degradation of cotinine must be considered. As a result of this and 
previous studies by. these authors, seven metabolic components have been 
separated which represent about: 30% of the total metabolites of nicotine. 
Hence, the metabolism of nicotine in humans and laboratory animals pre¬ 
sents a diversity and'complexity far in excess of original estimates. 

In: the second study the isolation of gamma-(3-pyridyl)-beta-oxo-N- 
moihylbut\ramide as a result of administration of (-)-cotinine to dogs 
further enlarged the known role of cotinine as am intermediate in nicotine 
metabolism. 

Other ’jr an tors : I'J.S, Public Health Service and The American Tobacco 
Company. 

"THE OXIDATION OF NICOTINE. I. KINETICS OF THE LIQUID 
PHASE REACTION NEAR ROOM TEMPERATURE." By Robert H. 




r 


Linnell, Department of Chemistry, University of Vermont, Burlington. 
Tobacco Science, Vol. 4, pages 89-91, April 29, 1960. 

Purpose of study: Although the chemical degradation and oxidation 
of nicotine have been investigated extensively, the kinetics of the reaction of 
oxygen with nicotine has not previously been reportedL 
Procedure: Nicotine was vacuum distillled, and tested fresh or after storage 
for various periods.under N.„ To obtain) kinetic data.an apparatus was con* 
structed with a reaction flask mounted on a shaker which had variable 
amplitude and speed. Rates of O., uptake are strongly decreased on ex¬ 
posure of the nicotine to air or oxygen. 

Findings: The kinetic data from 15°-40° C. gave an over-all activation 
energy of 6.8 kcal. Am increasing infrared band at 5.9 microns indicates 
cotinine is: one of the products. These experiments provided strong evidence 
of the free-radical nature of the oxidation of nicotine, which follows the 
general mechanism of olfefin oxidation; and a nicotine hydroperoxide may 
be expected as an intermediate. Further work is under way to isolate the 
proposed hydroperoxide and to provide more details on the mechanism of 
the reaction. 

“ARSENIC CONTENT OF COMMERCIAL TOBACCO; H917-1958.” 
By F. E. Guthrie. C. B. McCants and H. G. Small Jr., Departments of 
Entomology and Soils. North Carolina State College, Raleigh. Tobacco 
Science, Vol. 3, pages 2CF22, May 8, 1959. (T.I.R.C: grantee: McCants.) 
Purpose of study : Scattered and conflicting data on the arsenic content 
of tobacco have appeared from time to time since it was first reported in 
1927. Since 1952 arsenic compounds have been removed from the list of. 
recommended insecticides,, and strenuous efforts have been made to reduce 
the use of. ; these materials, on tobacco. In view of the interest in. this subject, 
cigarettes andi tobacco samples produced during the period 1917-1958 were 
obtained fbr analysis, to: determine their arsenic content. 

Procedures: Tobacco samples were obtained from the follbw.ing sources: 
1917, 1931, 1935, 1951 —commercial brands.of cigarettes; 1953 through 
1957 — composite samples of tobacco from various U.S. areas; 1957— 
three popular brands purchased in February; 1958 — six popular brands 
purchased in April and an additional eleven purchased)in December, includ¬ 
ing regular, King size, filter, and menthol cigarettes. The As 2 0 3 content of 
the tobacco was determined by. standard procedures. 

Findings: The data show an increase in arsenic in cigarettes from 1917 
(12.8 to 117.5 ppm) to 1951 (51.0 to 56.5 ppm), with a sharp decrease 
thereafter: (8.5. to 12.3 ppm in 1957, 5.3 to 14.4 in April 1958, and 2.7 
to 6.5 in December 1958):. The cigarette data correspond closely to arsenic 
values found in. unmanufactured flue-cured tobaccos for 1953-57. The evi¬ 
dence here is.that the arsenic content of present-day, American cigarettes is 
within the ranee of 3 to 12 ppm, with am average of about 6 ppm. 

“THE BACTERIAL OXIDATION OF NICOTINE. III. THE ISOLA¬ 
TION AND IDENTIFICATION OF 6-HYDROXYPSEUDOOXYNICO- 
TINE.” By Lawrence I. Hochstein and Sydney C. Rittenberg, Department 
of Bacteriology, University, of Southern California, Los, Angeles. Journal 
of Biological Chemistry, Vol. 235, pages 795*799, March 1960. (T.I.R.C. 
grantee: Rittenberg) 
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Purpose of study: Previous studies by the authors have established 
that arr enzyme fraction obtained from a nicotine-oxidizing bacterium 
catalyzes the oxidation of nicotine and 6-hydroxynicotine, This work was 
undertaken to identify the product of such oxidation. 

Procedure: Cell-free extracts,were prepared of a gram-negative bacterium 
isolated from soil and' grown in a medium containing nicotine and other 
compounds. Ultraviolet spectrophotometry, paper chromatography, optical 
rotation and other determinations were performedias described in previous 
papers. 6-Hydfoxynicotine (6-OHN) was isolated from growth medium, 
and that portion of the crude bacterial extract which precipitated at 40: to 
60% saturation with respect to ammonium sulfate (the 40-60 fraction) 
was shown to oxidize 6-OHN in the absence of methylene blue, although 
such extract will catalyze the aerobic oxidation of nicotine only in the 
presence of the dye. Other tests, indicated that the compounds formed by 
the crude extract, at' the expense of nicotine, and bv the 40-60 fraction,, at 
the: expense of 6-OHN!, were identical. Identification of the oxidation 
product was, undertaken. 

Findings: The product:isolated has been identified as 6-hvdroxypseudboxy- 
nicotine on the basis, of elementall analysis, UV absorption spectra, and! 
similarity to such a compound obtained by other methods. The compound 
has been obtained from oxidation by resting cells,, crude extracts, and an 
ammonium sulfate fractionated extract of the nicotine-oxidizing bacterium. 
The metabolic evidence shows this compound to be the second oxidative 
product in the bacterial metabolism of nicotine. 

"IDENTIFICATION OF ESCULETUN IN TOBACCO AND IN CIGAR¬ 
ETTE SMOKE.” By L. J. Dieterman, C. H. Yang, Y. Nakagawa; and 
S. H. Wender, Department of Chemistry,. University of Oklahoma, Norman. 
Journal 1 of, Organic Chemistry, Vol. 24. pages 1134-1136, August 1959'. 
"IDENTIFICATION OF CAFFEIC ACID IN CIGARETTE SMOKE.” 
By Cliao-Hwa Yang, Y. Nakagawa. and S. H. Wender. Journal of Organic 
Chemistry, Vol. 25; pages 658-660, April 1960; (T.I.R.C. grantee: 
Wender) 

Purpose of studies: In the purification of scopoletin front:cigarette smoke 
and'from various tobacco extracts, two or more: interfering blue fluorescing 
compounds persisted with the scopoletin through several paper chromato¬ 
graphic developments. The purpose of these studies was to identify these 
interfering compounds. 

Procedures: In the first study, separation; purification and identification 
was carried out in leaves and flowers from greenhouse tobacco plants, in 
leaves tronn Burley, Turkish and flue-cured tobacco,, and in the mainstream 
smoke from eight brands of cigarettes. In the second: study the smoke from 
eight brands of! cigarettes as well as the tobacco' from ] 120 cigarettes of 
one brand were utilized. 

iindings: Esculctin (6.7-dihydroxycoumnrin) was, identified for the 
first time in the first study ini the flowers and leaves of the greenhouse plants 
and in flue-cured and air-cured tobacco leaf samples. The mainstream 
smoke of the cigarettes contained only a trace amount of esculctin. In the 
second! study, calfeic acid was identified! in cigarette smoke for the first 
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time reported by any investigator, although previously reported: by others 
in various cured tobaccos. Each of the eight cigarette brands tested was 
found to contain free caffeic acid in the mainstream: smoke. 

Other grantors: U.S: Public Health Service and! Atomic Energy 
Commission. 

VI. Other Studies 

“EFFECT OF NICOTINE AND TOBACCO ON MUSCLE FUNCTION.” 
By Ernst Fischer, M.D., Herbert Silvette, Ph.D., P. S. Larson, Ph.D., and 
H. B. Haag, M.D., Medical College of Virginia; Richmond. American 
Journal of Physical Medicine, Vol. 39, pages 63-77, April 1960, (T.I.R.C. 
grantee: Haag) 

The effect of nicotine and tobacco on skeletal muscle has received 
far less attention in the literature than either the practical importance of 
the neuromuscular system: or the scientific interest that nicotine action on 
muscle deserves. A review of observations on the subject shows that the 
direct effect of nicotine on' motor functions is due to its action' on the 
nervous system, upon the muscles themselves, or to simultaneous effect 
upon both. 

Subject headings reviewed here are nicotine action upon the cerebrum 
and the thalamus, on the spinal cord, on somatic peripheral nerves and 1 on 
sensory nerve endings, direct action on skeletal muscle, the effect of denerv¬ 
ation: on 1 nicotine's action' on: muscle, the exact site of its skeletal muscle 
action,, and the importance of the paralytic phase of muscular action in 
acute nicotine poisoning, all of which relate to animal experimentation;, in 
the realm of human studies, the review discusses, the effect of smoking on 
human muscular efficiency and! clinical conditions, affecting muscle function. 

Investigation has shown that human musculhr efficiency is very much 
more influenced by psychological than, by physiological factors. The once 
widely-held belief that intermittent claudication can be directly, caused! by 
the misuse of tobacco is now declining, and it is becoming increasingly 
recognized that this condition is but a: symptom of chronic occlusive arterial 
disease, although there is strong clinical opinion that tobacco, in certain 
instances, may influence the natural course of peripheral! arterial disease. 

However, the acute vasoconstrictor effect of smoking is mainly, evident 
in the skin circulation; and any nicotine effect from smoking upon the 
muscular circulation, must be regarded as doubtful. Muscle cramps are a 
symptom of many different pathological conditions, but vascular disorders 
are no longer regarded as of etiological importance. It has been reported 
that tremor is one of the neuromuscular disturbances which may occur in 
chronic tobacco poisoning, but it would appear that, so far as the: ordinary 
smoker is concerned, there is little or no untoward effect of the Habit on 
skeletal muscle function. 

“MEASUREMENT OF TOBACCO SMOKING.” By P. S. Larson. Ph.D., 
H. B. Hhag, M.D., and H. Silvette. Ph.D:, Medical College of Virginia. 
Richmond; Medical Times, Vol. SS. pages 417-429, April, 1960. (T.I.R.C. 
grantee: Haag) 
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A comprehensive review of medical literature dealing with the subject 
shows that, almost invariably, the smoking habits of patients in clinical 
and epidemiological studies are described in terms of daily consumption! of 
cigarettes or tobacco in other forms. The results bear a very indeterminate 
and perhaps undeterminable relationship to the effective dosage to which 
the patient is subjected. 

If a patient is asked how many cigarettes he smokes daily, his answer 
— even if he can actually remember — is meaningless unless we know 
precisely how much of these cigarettes is “burned into the mouth,” and 
then how much of that portion of the smoke is actually deposited on sus¬ 
ceptible tissues and/or absorbed into the blood stream. The manner of 
smoking (for example, with or without inhalation), the duration of smoking, 
the rate of smoking, the portion of aicigarette consumed, and other variables 
exist. 

In addition to these uncertainties, there are virtually no consistent and 
comparable methods of rating smoking habits im the literature. The mean¬ 
ing of adjectives such as, “light,” “moderate,” “heavy” and 1 “excessive” 
varies considerably with each writer; many studies convert pipe smoking 
and cigar usage into cigarette “equivalents,” and even the criteria of “non¬ 
smoking” vary from author to author. 

All of the factors entering into “effective dosage” can be reasonably 
well estimated, given the time and 1 trouble, but there is another factor of 
perhaps even greater importance; the patient's, constitutional or genetic 
make-up,, which is so far largely undeterminable except by its ultimate 
influence or effect. Moreover, ai multitude of writers over very many, years 
have insisted upon recognition of the fact 1 that mem vary in their sensitivity 
or susceptibility to tobacco* A quantitative yardstick applied to one smoker 
is not necessarily valid for another. 

“TOBACCO AND RENAL FUNCTION! AND DISEASES OF THE 
URINARY TRACT. A REVIEW OF THE EFFECTS OF SMOKING 
AND NICOTINE ADMINISTRATION IN MAN AND ANIMALS.” 
By P. S. Larson; Ph.D., H. B. Haag, M.D., and H. Silvette, Ph.D., Medical 
College of Virginia, Richmond. Virginia Medical Monthly, V ol. 87, pages 
332-341, June I960., (T.I.R.C. grantee; Haag) 

A survey of the world literature on tobacco has failed to discover any 
previous comprehensive review of the effects of smoking on renal function 
or the relationshipof tobacco to diseases of the urinary tract. It has pointed 
up.also the relative paucity of observations of the effects of nicotine om renal 
and urinary-tract function in experimental animals. This review may serve 
the double purpose of indicating what is known, and what it would be 
desirable to know. It comprises the following elfeven subject headings; 

Effect 1 of 1 tobacco on the mechanisms of renal secretion in animalfc; 
effect of nicotine on the composition of urine; histopatholbgy of the kidney 
ini acute and 1 chronic poisoning; effect of tobacco on water balance; effect 
ot nicotine om the ureter and urinary bladdbr; effects of smoking and 
nicotine on renal function in' man; effect of smoking and nicotine on the 
composition of human urine; nicotine tests, for neuro-hypophvseal func¬ 
tion; smoking and diseases, of the urinary tract; therapeutic uses of tobacco 
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as a diuretic and in diseases of the urinary tract; and effect of smoking om 
water exchange in man. 

This survey has revealed a curious and even a unique phenomenon: 
on the one hand, quite massive doses of nicotine: have surprisingly little 
direct effect: on kidney function and structure in animals; and the extensive 
literature on acute tobacco or nicotine poisoning im man confirms the 
absence of “acute" effects of tobacco use on this system, and “chronic” 
effects are equally conspicuous by their absence. 

On the other hand, the effect of tobacco smoking in releasing anti¬ 
diuretic hormone from the posterior lobe of the pituitary gland represents 
one of the relatively few predictable and reproducible pharmacological 
actions of ordinary smoking on the human organism, a fact of great and 
interesting importance. The role of the hypothalamus as a center for in¬ 
tegration of visceral function has come to be appreciated only in recent 
years, and it is hoped that future research will be directed towards the 
elucidation of the centrali rather than the peripheral autonomic effects of 
smoking and/or nicotine. It is possible to speculate that the well-known 
alterations in appetite and body weight which: follow smoking and stopping 
smoking are similarly mediated through the hunger and! satiety centers 
which have been shown: to exist in the hypothalamus. 

“TOBACCO AMBLYOPIA. THE EVOLUTION AND NATURAL HIS¬ 
TORY OF A TOBACCOGENIC DISEASE.” By H. Silvette, H. B. Haag, 
and P. S. Larson, Department of Pharmacology, Medical College of 
Virginia^ Richmond. American Journal of. Ophthalmology, Volt 50, pages 
71-100, July 1960. (T.I.R.C. grantee: Haag) 

The history ofi so-called “tobacco amblyopia: ” first described in 1792, 
illustrates the birth, growth, and senescence of a disorder which, it seems, 
may at best have been largely illusory. An extensive examination of the 
literature provides an object lbsson: which' the physician may wish to keep 
in mind when the question of tobacco etiology is raised in other diseases 
as fashionable now as. tobacco amblyopia once was. 

Assuming that the incidence of a disease has apparently gone down 
while exposure to its presumed! etiologic agent has significantly risen, sev¬ 
eral possible explanations suggest themselves. The most obvious is that the 
presumed relationship is not causative. There is also the possibility that the 
organism has developed in time some resistance to the causative agent, 
whether hereditarily determined! or as a result of! external factors, (for" ex¬ 
ample,, better general health and nutrition). Genetically determined changes 
in resistance may be ruled out,, since one century is less than a: moment in 
human evolution. Nor can one avoid the suspicion (now unprovable) that 
many of the earlier reported cases had been: falsely diagnosed. 

Fortunately the great mass of published material on tobacco amblyopia 
contains within: itself sufficient inconsistencies and ; contradictions tO' enable 
one to cancel out a good' deal of it. 

The key question is posed: “Why should only, a few people who smoke 
get this amblyopia?” Whatever the answer to this crucial question, it is 
difficult to believe that tobacco or tobacco smoking, comprises: any signifi¬ 
cant part of it. 
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Titles of Previously Published Abstracts 

Following are titles of abstracts that appeared in the previous Reports: 

I. Cancer Research 

“TISSUE SPECIFICITY OF SERUM COMPONENTS.” By S. D. Yeh. M.D . W. F. Ship, 
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"THE PSYCHOLOGY OF SMOKING.” By Charles McArthur, Ellen: Waldron, and 
John Dickinson, Health Services, Harvard University, Cambridge Mass. Journal of Ab¬ 
normal and Social Psychology , Vol. 56, No. 2, pages 267-275: March 1958. (T.I.R.C. grantee: 
McArthur): 

VI. Tobacco Chemistry 

"METABOLISM OF METHIONINE AND PECTIN ESTERIFICATION 1 IN A PLANT 
TISSUE." By Clifford S, Sato, Richard U. Byerrum, Peter Albersheim, and James 
Bonner, Kerckhoff Laboratories of Biology, California Institute of Technology,: Pasadena. 
Journal of Biological Chemistry,. Vol.. 233,. pages 128-131, July 1958. (T.I.R.C. grantee: 
Bonner) 

'GAMMA - (3-PYRIDYL) - GAMMA-METHYLAMIN'OBUTYRIC ACID AS A URL 
NARY METABOLITE OF NICOTINE." By Herbert: McKennis, JR„ Lennox B. Turn- 
!| LU., and Edward R. Bowman, Department of Pharmacology, Medical College of Virginia, 
Richmond. Journal of tile American Chemical Society, Vol. 79, pages 6342-6343, December 
5. 1957: 

"METABOLITES OF NICOTINE AND A SYNTHESIS OF NOR-NICOTINE.” By 
Herbert McKennis, Jr., Lennox B. Turnbull, Harvey N. Wingfield, Jr.,, and Lovell J. 
IJrtiFY. Journal of the American Chemical Society, Vol. 80, paces 1634H636 j April 5, 19581 
"METABOLISM OF NICOTINE TO (:+.)-GAMMA-(3-PYRlDYL)-GAMMA-METHYL¬ 
AMIN'OBUTYRIC ACID.” By, Herbert: McKennis, Jr., Lennox B. Turnbull, and Ed- 
"ARn R; Bowman, Richmond. Journal of the American Chemical Society, Vol. 80, pages 
6597-6600, Dec. 20, 1958. 
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“A CONSTANT-RATE INFUSION APPARATUS." By Quentin S. McKennis, Edward 
R, Bowman, and Herbert McKennis, Jr. Toxicology and Applied Pharmacology, Vol. 1, 
paces 61-64, January 1959: (T.I.R.C. grantee: Dr. P. S. I.arson 1 

“THE BACTERIAL OXIDATION OF NICOTINE. I. NICOTINE OXIDATION BY CELL- 
FREE PREPARATIONS. II. THE ISOLATION OF THE FIRST OXIDATIVE PRODUCT 
AND ITS IDENTIFICATION AS Cl )-6-HYDROXYNICOTINE." by L. I, Hochstein and 
Sydney C. Rittenberg, Department of Bacteriology, University of Southern California, Los 
Angeles. Journal of Biological Chemistry, Vol. 234, pages 15L155 and 156-160, January 1959. 
(T.I.R.C.. grantee: Rittenberg) 

“THE DARK FIXATION OF CO, BY SUCCULENT LEAVES: METABOLIC CHANGES 
SUBSEQUENT TO INITIAL FIXATION." By Paul Saltman, Victoria H. Lynch, George 
M. Kunitake. Clyde Stitt and Herbert Spolter, Department of Bio-chemistry and Nutri¬ 
tion, School of Medicine, University of Southern California, Los Angeles. Plant Physiology, 
Vol. 32. No 3, paces 197-200: Mav 1957.. 

"DARK FIXATION OF CO, BY SUCCULENT LEAVES: CONSERVATION OF THE 
DARK FIXED CO, UNDER DIURNAL CONDITIONS." By George Kunitake and: Paul 
Saltman. Plant Physiology, Vol. 33, paces 400-403, November 1958. 

“DARK FIXATION! OF CO, BY TOBACCO LEAVES." By George Kunitake. Clyde 
Stitt, and Paul Saltman. Plant Physiology, Vol. 34, pages 123-127, March 1959. (T.I.R.C. 
grantee:: Saltman) 

“IDENTIFICATION OF SCOPOLETIN IN CIGARETTE TOBACCO AND SMOKE.” 
By Chao-Hwa. Yang, Yasushi Nakagawa. and Simon H. Wender, Department' of Chemistry, 
University ofi Oklahoma, Norman. Journal of Organic Chemistry, Vol. 23, No. 2, pages. 204- 
205.. February 1958. 

"FORMATION OF SCOPOLETIN FROM ESCULIN AND ESCULETIN IN THE RAT.” 
By Chao-Hwa- Yang,. H. D. Braymer. P. L. Petrakis. Ml R. Shetlar. and S. H. Wender. 
Archives of. Biochemistry and Biophysics, Vol. 75, No. 2, pages 538-539, June 1958. 
“SCOPOLETIN! IN COMMERCIAL TOBACCO PRODUCTS." By Chao-Hwa Yang, 
Yasushi Nakagawa, and Simon H, Wender. Tobacco Science, Vol. 2, pages 111-114. August 
29: 1958. 

“QUANTITATIVE STUDIES OF SCOPOLETIN IN CIGARETTE SMOKE AND 
TOBACCO.” By Chao-Hwa Yang, Yasushi Nakagawa, and Simon: Wender. Analytical 
Chemistry, Voli 31, pages 2041-2044, December 1958. (T.I.R.C. grantee: Wender) 

VII. Ollier Studies 

“IMMUNOLOGICAL ASPECTS OF TOBACCO AND SMOKING." By Hi Silvette, Ph.D., 
P. S. Larson. Ph.D., and H. B: Haag, M.D., Department of Pharmacology, Medical College 
of Virginia, Richmond! American Journal of Medical Sciences, Vol. 234, No. 5, pages 561-589, 
November 1957. 

“MEDICAL USES OF TOBACCO, PAST AND PRESENT.” By H. Silvette, Ph.D., P. S. 
Larson, Ph.D,. and H, B. Haag, M.D. Virginia Medical Monthly, Vol. 85, pages 472-484, 
September 1958. (T.I.R.C! grantee: Haag) 

“CANCER OF THE LUNG - THE SEX RATIO. A REVIEW OF THE PROBLEM.” By 
Helen Kirchoff and R: Hi Rigdon, Department of Pathology, University of Texas Medical 
Branch, Galveston. Texas Reports on Biology and Medicine, Vol. 17,, pages, 29-48, Spring 
1959. (T.I.R.C. grantee: Rigdon) 
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Recipients of Grants 

Following is a list of all recipients of grants approved by the Scientific 
Advisory Board since initial 1 pants were made in Hate 1954. It should be 
noted that some of the projects have been completed. 


GRANTEE AND INSTITUTION 


Cl.ARl-.NCE M. AGRESSi MlD., Chief, 

Cardit>vnsciilar Laboratory, Veterans 
Administration Center, Los Angeles 25, 
California 

D. MURRAY ANGEVINE, M.D., Pro¬ 
cessor of Pathology, University of Wis¬ 
consin! Medical School, Madison, Wis¬ 
consin 

FREDERICK W. BARNES, Jr.. M.D., 
Pti.D.. .■IsMwintc Professor of Medicine 
ami Physiological' Chemistry, Johns 
Hopkins University School! of Medi¬ 
cine. Baltimore 5v Marylhnd 

RALPH S. BECKER. Ph.D., Associate 
Processor of Chemistry, University of 
lilouston, Houston, Texas 

SAMUEL BULLET, M.D., Director. Di¬ 
vision of Cardiology, Philadelphia Gen¬ 
eral Hospital, Philadelphia, PennsyH 


RICHARD J. BING. M.D ...Professor of 
Medicine and Chairman: Department 
of Medicine, Wayne- State University 
College of Medicine. Detroit 7,, Mich¬ 
igan t formerly Professor of Medicine. 
Washington University School of Medi¬ 
cine. St. Louis. Missouri, and Professor 
of I vperimental Medicine and Clinical 1 
Plusiolocy. The .Medical College of 
Alabama. Birmingham) 


f Kl D (i. HOCK. M S.. Ph.D'.. Senior 
< ..r.t cr Iscscareh Scientist, Health Re- 
-carclv Inc.. Roswell Park Division, 
Riur.ilo. New ^ ork (see Moore) 

) \ M! S L. BONNER, Pu.D.. Professor of 
Hadoey, ( alitornia Institute of Tech¬ 
nology, Pasadena. California 


PROJECT TITLE 

("C" indicates project completed; "P" indicates 
a report on work has been published) 

The Measurement of the Functional! Sta¬ 
tus of the Human Heart by Frequency 
Spectrum Analysis of its Vibrational 
Energy 

Pathologic—Anatomic Study of Cellular 
Changes in Human Bronchi (C) 


The Role of Hyperplasia in Tissue Re¬ 
sponse to Chronic Damage (iC—P) 


An Investigation of the Spectral and 
Chromatographic Characteristics of 
Aromatic Hydrocarbons 

The Effect of Nicotine on Cardiac Irrita¬ 
bility im the Presence of Reserpine, and 
the Effect of Nicotine om Coronary 
Blood Flow of Dogs with Coronary 
Insufficiency (iC—P)i 

The Effect of Smoking on the Coronary 
Blood Flow and Certain Phases of Myo- 
ocardial Metabolism in Patients with 
Arteriosclerotic or Hypertensive Cardi¬ 
ovascular Disease (P): 

Studies in Cellular Physiology of Heart 
Musclfe (P) 

Measurement of Coronary Blood Flow 
by Means, of Radioactivated Albumin 

The Effect of Smoking on Coronary 
Blood Flow in Patients with Arteri¬ 
osclerotic Heart Disease and the EF 
feet of Nicotine on Storage of Amines 
im Heart Muscle 

Investigation of the Biological Effects of 
Cigarette Smoke (C—P) 


Enzymatic Study of Methylation Reac¬ 
tions in Plant Tissue (C—P) 
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GRANTEE AND INSTITUTION’ 

TOM G. BOWERY, PhID., Pesticide Res¬ 
idue Laboratory, Chemistry Depart¬ 
ment, Nbrlh Carolina State College, 
Raleigh, North Carolina 

JOSEF BROZEK, Ph.D., Professor and 
Chairman, Department of Psychology, 
Lehigh University, Bethlehem: Pennsyl¬ 
vania (formerly Professor, Laboratory 
of Physiological Hygiene, University 
of Minnesota School of Public Health, 
Minneapolis) 

E. M. BUTT, M.D.. Professor, of Pathol¬ 
ogy, University of Southern California 
School of Medicine: Chief , Pathologist, 
Los Angeles County Hospital Los An¬ 
geles 33, California 

RICHARD Ul BYERRUM, Ph.Di, Pro¬ 
fessor of Chemistry, Michigan! State 
University, East Lansing, Michigan 

SISTER M. EMILY CAHILL, Ph.D., 
Chairman, Chemistry Department, 
Regis College, Weston, Massachusetts 


WILLIAM H. CARNES. M.D„ Professor 
of Pathology, Uhiversity of Utah Col¬ 
lege of Medicine. Salt Lake City, Utah 

LEOPOLD CERECEDO, Ph.D., Profes¬ 
sor of Biochemistry and Nutrition, 
University ofi Puerto Rico, School of 
Medicine, San Junn. Puerto Rico, (for¬ 
merly Professor of Biochemistry, Ford- 
ham University, New, York, N. Y.) 

HANS T. CLARKE. D.Sc.. Professor of 
Bloch e m is try . , Co I lu m b i a Uni v e r s i t y 
College of Physicians; and Surgeons. 
New York, N. Y. (see Gottschalli) 

JULIUS H. COMROE Jr., M.U., Direc¬ 
tor, Cardiovascular Research Institute. 

University of California Medical 
Center, San Francisco, California 

DEAN: M. CONNORS. M.D.. Associate 
Director, Department > of Laboratory 
Medicine,, St. Mary's Hospital,, Madi¬ 
son 5, Wisconsin 
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PROJECT TITLE 

TDE and Endrin Residues in Cigarette 
Smoke (C—P) 


Biological Characteristics of Men and 
Their, Smoking Habits (C—P) 


Pathologic—Anatomic Study of; Cellular 
Changes in Human; Bronchi (C) 

Study, of Trace Metal Storage of Pulmon¬ 
ary and Liver; Tissue by Speetographic 
and Chemical Methods (C) 

Biosynthesis of the Pyridine Ring of Nic¬ 
otine <P) 


Comparison of Analytical Methods, by 
Determining the Percent Recovery of 
Arsenic Added at Known; Levels to 
Tobacco Samples and a; Broad Survey 
of the Amount ofi Arsenic Present 1 in 
Tobacco Samples from a Wide Variety 
of Sources 

Pathologic—Anatomic Study of Cellulhr 
Changes ini Human Bronchi (C) 


A Study of Early Chemicall Changes in 
the Lungs ofi Tumor-Bearing Rats and 
Mice (C—P) 


Proteolytic Activities of the White Blood 
Cells of Mem and 1 the Effecti on; White 
Blood Celll Activities of Carcinogens, 
Nutrition 1 and Other Influences (C) 

The Etfect; of Smoking Upon; Airway 
Resistance OC—P) 

Analysis of Case Histories on Emphysema 


A Study of the Alterations in the Human 
Bronchial! Wall Occurring with Aging, 
with Particular Emphasis on; Elastic 
Tissue Changes and' Associated 
Changes in (He Bronchial Lumen Size 
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CHANTER AND INSTITUTION 


PROJECT TITLE 


PHILIP COOPER, M.D., Chief,,Surgical 
Service, Veterans Administration Hos¬ 
pital. Bronx, New York; Clinical Pro¬ 
fessor of Surgery, Albert Einstein 
Medical College, Bronx (formerly Pro¬ 
fessor of Clinical Surgery, Boston Uni¬ 
versity School of Medicine; Chief, Sur¬ 
gical Service, and Director, Surgical 
Research Laboratory, Veterans Admin¬ 
istration Hospital, Providence, Rhode 
Eland) 

ALBERT DAMON', M.D., Ph.D., Assis¬ 
tant Professor off Medical Anthropoid 
nev; Department-of Industrial'Hygiene, 
Harvard School of Public Health, 
Boston. Massachusetts 

K; E. DAWSON; PhiD., Professor of 
lionu tv. Columbia 1 University, New 
York. N. Y. 

ANDREW S. D1BNER, Ph.D:, Execu¬ 
tive. PsycliorRcscarcli. The Age Center 
of New. England. Inc., Boston, Massa¬ 
chusetts tisee Whiskin). 

EDWARD F. DOMINO, M.D., Assistant 
P'otesuir of Pharmacology, University 
of Michigan. Ann Arbors Michigan 

IDHN W: ECKSTEIN; M.D:, Assistant 
Professor of Internal Medicine, College 
of Medicine., State University of Iowa, 
Iowa City, Iowa 


HANS L. FALK, Ph.D., Senior Research 
Associate. Department of Pathology, 
University of Southern California 
School of Medicine, Los Angeles, 
California 


OiVN.-VU. FARNSWORTH. M.D., Henry 
K t'^tvKrphrfrssnr of Hygiene and Di- 
,.r l e.iversity Health Services, 
Harvard University, Cambridge 38 , 
•! as wich u set ts (see Heath' and 
•IcAriliuir, I 


A Study of the Effects of Cigarette Smok¬ 
ing on Levelk of Gastric Acid, Pepsin 
and Uropepsim (C—P) 

A Study of the Effect of Extracts of 
Tobacco on Cultures of Tumor and 
Normal Cells. Animal 1 Transplants of 
Tumor Tissue from Tissue Cultures 


Body Form. Smoking, and' Alcohol Con¬ 
sumption Among ItaliamAmerican 
Men 


An Investigation' of the Metabolism' of 
Pyridine Compounds in the Tobacco 
Plant (P) 

Psychological and Behavioral Character¬ 
istics of Inhalers Among Smokers 


Effects of Tobacco Smoke and Nicotine 
on the Central Nervous System 

Responses of the Peripheral Veins in Man 
to the Ihtravenous Administration of 
Nicotine (P) 

Foot' Blood Flow Responses to Smoking 
in the Presence of Hyperlipemia and 
Hypertension 

Examination of Cigarette' Paper and Cig¬ 
arette Smoke Condensates for Aromatic 
Polycyclic Hydrocarbons (C) 

A Compilation of Fluorescence Spectra of 
Polycyclic Aromatic Hydrocarbons and 
Closely Related Compounds; Which 
Are of Interest in the Study of Air 
Pollutants, and Cigarette Smoke in Re¬ 
lation; to Lung Cancer Etiology (C—P) 

The Effects of Tobacco Smoke Conden¬ 
sate on the Defense Mechanisms of the 
Rat' in Detoxification' of Polycyclic 
Aromatic Hydrocarbons and the Com¬ 
petitive Inhibition' Between the Poly¬ 
cyclic Hydrocarbons in Condensate 
with Regard tD Carcinogenesis 

Personality and Smoking in College Grad¬ 
uates; A Fifteen-Year FollOw-up Study 
(C) 
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GRANTEE: AND INSTITUTION 

FRANK C. FERGUSON^ Jfc., M.D., 
Chairman, Department of Pharmacol¬ 
ogy, Albany Medical College, Albany 
8, New York 


PROJECT TITLE 

Effects of Tobacco Smoke Upon the 
Function of the Cardiovascular System 
in Animals and Man (C) 


RUSSELL S, FISHER, M:D„ Chief Med¬ 
ical Examiner, State of Maryland; Pro¬ 
fessor of Legal Medicine, University of 
Maryland Medical School, Baltimore, 
Marylhnd 

B. L. FREEDLANDER, M.D., Director 
of Cancer Research, Mount Zion Hospi¬ 
tal and Medical Center, San Francisco 
15, California (see French) 

FREDERICK A. FRENCH; A.B„ Re¬ 
search Associate, Mount Zion Hospital 
and Medical Center. San Francisco. 
California' (see Freedltinder) 


JACK FREUND, M.D:, Assistant Profes¬ 
sor of Pharmacology; Medical College 
of Virginia, Richmond 19, Virginia 


Patholbgio—Anatomic Study of Cellular 
Changes in Human Bronchi' (C): 


Experiments on the Possible Carcinogenic 
and'Cocarcinogenic Action of Tobacco 
Products (P) 

Carcinogenicity, Cocarcinogenicity and 
Anti-carcinogenicity of Dietary Factors 
in Relation to Pulmonary Tumors. Pos¬ 
sible Interrelationship of Tobacco Bases 
and Dietary Factors. Chemical Studies 
oni Pyridine Bases Including Niacin 
Analogs 

Correlation ofi Multi-technical Procedures 
Performed on the Peripheral! Circula¬ 
tion of Normal Individuals in Recum¬ 
bent and Erect Positions and After 
Exercise Before and! After Sham and 
Actual! Smoking, (C) 

A Study of the Effects of Cigarette Smok¬ 
ing on the Peripheral Circulation' of 
Individuals with Arteriosclerosis Obli¬ 
terans. and Other Peripheral Vascular 
Diseases, Utilizing Multi-technical Pro¬ 
cedures 


GEORGE O; GEY, M.D., Director, 
Fiti/iey-Howell Cancer Research Lab¬ 
oratory, Department of Surgery, Johns 
Hopkins Hospital, Baltimore, Maryland 

GERTRUDE Y. GOTTSCHALL, Ph.D., 
Assistant Professor of Biochemistry, 
Department of. Pathology and Micro¬ 
biology, The Rockefeller Ihstitute for 
Medical Research, New York 21, N; Y. 
(see Clarke) 

A. CLARK GRIFFIN, PhiD.. Head of 
Biochemistry Department, M.D. An¬ 
derson Hospital and Tumor Institute, 
University of Texas Medical Center^ 
Houston 25, Texas 


Fellowships for Studying the Culture of 
Human Lung Tissue and the Effects 
of Known and Possible Carcinogenic 
Agents Upon Such Tissue 

Proteolytic Activities of the White Blood! 
Cells of Man and the Effect on White 
Blbod Cell Activities of Carcinogens, 
Nutrition'and Other Influences (C) 


The Effect of Exposure to Cigarette 
Smoke on the Induction of : Cancer by 
Chemical Compounds (C—P) 


MORTON I. GROSSMAN; Pu.D., M.D., 
Associate' Clinical Professor of Medi¬ 
cine, University of California Medical 
Center, Los Angelbs 24,, California 


The Effect of Smoking on Certain Gastric 
Functions 


P? I ill|W/www.industrydocuments. ucsf.edu, 





grantee and institution 


PROJECT TITLE 


CARL C. GRUHZIT, Ph.D., M.D., Pharmacologic Study of Nicotine and Re- 
Associate in Physiology and Pharma- lated Alkaloids (C) 
cology, University of Pennsylvania 
Graduate School of Medicine, Phila¬ 
delphia 4, Pennsylvania (now Lecturer 
in Physiology, University of Hong. 

Kong) 


IL B. HAAG, M.D., Professor of Phar¬ 
macology, Medical College of Virginia, 
Richmond 19, Virginia 

JOSEPH H. HAFKENSCHIEL. M.D.. 

Director. Cardiopulmonary Unit, Lan- 
kennu Hospital, Philadelphia 31, Penn- 
\i h ania 


RICHARD J. HAVEL, M.D., Assistant 
Prutcwor of Medicine.. University of 
California Medical School, San Fran¬ 
cisco. California 

HERBERT R. HAWTHORNE, M.D., 
Ciiairnum. Department of Surgery, 
University ofi Pennsylvania Graduate 
Schnoli of Medicine, Philadelphia 4, 
Pennsylvania! 

< 1 ARK W. HEATH. MiD., Ptofessor of 
'.Ictlii itw, and Director of Health Serv- 
■ i I'ufts University, Medford, Massa¬ 

chusetts i formerly at Harvard Univer¬ 
sity, Cambridge, Massachusetts)! (see 
Farnsworth andi McArthur) 

P M l INF HE1ZER. Ph.D., Research 
I'aii iuicm Cytology and Cytochem- 
'.w. San Francisco Institute of Medi¬ 
cal Sciences, San Francisco 15, Cali¬ 
fornia (isce Richards): 


1 AWRI NCH L. HESTER, Jr., M.D.. 
/Co,mar i mil Chairman.. Department 
/re and Gynecology, Medical 
( oileee ol South Carolina, Charleston. 
''oi.Ti ( ..rolina 

I i‘Bl (liens HOFF. Pu.D., M.D., 

i '■ C hninmm. Department 

v ' me. Medical. Col- 

- re ol Virginia. Richmond 19, Virginia 

Kl ss! it, | HOLMAN. M.D . Professor 
D, r.ninwnr „P Pathology; 
i' 1 v,;o l niversitv School of 
■Caica-c. New Orleans 13, Louisiana 
•• •' • • ! re Ms toll) 


Preparation for Publication of a Book on 
the Biologic Aspects of Tobacco and 
its Smoke (C^P) 

Measurement of Coronary Blood Flow, 
Cardiac Work and Cardiac Oxygen and: 
Carbohydrate Metabolism in Normo- 
tensive Subjects Before and After Intra¬ 
venous: Nicotine and' After Smoking 
Standard Cigarettes (C—P)> 

A Study of the Effects of Smoking and 
Nicotine Administration on Sympatho¬ 
adrenal Function and Fatty Acid 1 Meta¬ 
bolism 

Attempts to Induce Pulmonary Neo¬ 
plasms in Experimental Animals by 
Exposure of the Tracheo-Bronchial Sys¬ 
tem to Tobacco Smoke (C) 

Personality and Smoking iniCollege Gradl 
uates: A Fifteen-Year Follow-up Studv 
(C-PJ 


A Comparative Study of Early Histologi¬ 
cal and DNA Changes in the Epidermis 
of Two Strains of Mice (C57 Blhcks 
and' Swiss; Websters) After Daily Ap¬ 
plications of Whole Cigarette Smoke 
Condensate (Alone and Combined 1 with 
Croton Oil) and the Carcinogens 20- 
Methylchoianthrene and 3,4-Benzpy¬ 
rene 

The Relationship of the Use of Tobacco 
Products to the Outcome of Pregnancy 


Cerebral' Autonomic Changes Produced 
by. Tobacco Smoke, Nicotine or Co- 
tinine. tr Metabolite of Nicotine 

Pathologic—Anatomic Study of Cellular 
Changes in Human'Bronchi (C) 

The Influence of Tobacco Smoking on 
Acute Myocardial Infarction 
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GRANTEE AND INSTITUTION 

F. HOMBURGER, M.D., President, Bio* 
Research Institute, Inc., Cambridge, 
Massachusetts 


JERRY HART JACOBSON; M;D,, Di¬ 
rector of Elcctrophysiolbgy, New York 
Eye and Ear Infirmary, New York 3, 
N. Y. 


JULIUS H. JACOBSON II, M.D., Asso¬ 
ciate Professor of Surgery and Director 
of. Surgical Research, College of Medi¬ 
cine, University of Vermont, Burling¬ 
ton, Vermont 

ANDREW A. KANDUTSCH; Ph.D., 
Staff ' Scientist, Roscoe B: Jackson Me¬ 
morial! Laboratory, Bar Harbor, Maine 


ANCEL KEYS, Ph.D., Professor of Phys¬ 
iological Hygiene and Director, Lab¬ 
oratory of. Physiological Hygiene, Uni¬ 
versity of Minesota School of Public 
Health, Minneapolis 4, Minnesota 

JOSEPH B. KIRSNER, M.D., Profes¬ 
sor of Medicine, University of Chicago 
School of Medicine, Chicago; Illinois 

KENNETH P. KNUDTSON, M.D., As¬ 
sistant, Chief , Laboratory Service, Vet¬ 
erans Administration Hospital, Seattle. 
Washington; Professor of Pathology, 
University of Washington Medical 
School; Seattle, Washington 

ALVIN I. KOSAK, Ph.D., Associate Pro¬ 
fessor of. Chemistry, Washington 
Square College, New York University, 
New York 16, N.. Y. 

MARVIN KUSCHNER, M.D., Professor 
of Pathology,, New York University 
Collbge of Medicine; Director of Pa¬ 
thology, Bellevue Hospital, New York 
16, N. Y. 

THOMAS C. LAIPPLY, M.D Associate 
Professor of. Pathology, Nbrthwestern 
University Medical School, Chicago, 
Illinois 

PAUL S. LARSON. Ph.D., Professor of 
Pharmacology, Medical College of Vir¬ 
ginia; Richmond 19, Virginia 


PROJECT TITLE 

Studies on Carcinogenesis and the Bio¬ 
assay of Carcinogenic Agents (P) 

Comparative Studies of Effects of Vari¬ 
ous Tobacco Smoke Condensates on 
Skins of Mice 

A Comparison of Electroretinography as 
a Means of Evaluating the Effect of 
Vasoconstrictor Drugs Upon Cerebral 
and Retinal Circulation' With' Other 
Techniques for This Determination (C) 

Lung Hbmotransplhntatibn 


To Determine to What Extent Tobacco 
‘Tar’ Mimics the Action of Carcino¬ 
genic Hydrocarbons in the Skin and 
Other Tissues (C) 

Characteristics of Men, Including Smok¬ 
ing, in Populations Differing im the In¬ 
cidence of Coronary Heart Disease 
(C-PJ 


The Effect! of Tobacco' Smoking Upon 
Basal Gastric Secretions in Man (C) 


Patholbgic-Anatomic Study of Cellular 
Changes in. Human' Bronchi (C) 


The Isolation and Identification of! Cer¬ 
tain Lower-Boiling Components of Cig¬ 
arette Smoke (C) 

Pathologic-Anatomic Study of Cellular 
Changes in Human Bronchi (C) 


Pathologic-Anatomic Study of Cellular 
Changes in Human Bronchi (C) 


Enzymatic Transformations of Nicotine 
and Related Compounds (P) 

The Possible Effect of Tobacco Smoke 
and Nicotine on Ascorbic Acid Meta¬ 
bolism 
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GRANTEE AND INSTITUTION 

GUSTAVE A. LAURENZI, M.D., Assis* 
tant Professor of. Medicine, Seton Hall 
College of Medicine, Jersey City 4, 
New Jersey 


CECILIE LEUCHTENBERGER, PtnD., 
Senior Biologist and Gytochemisi,. Chil¬ 
dren’s Cancer Research Foundation, 
Boston, Massachusetts (formerly Asso¬ 
ciate Professor of Cytology, Western 
Reserve University School of Medicine, 
Cleveland, Ohio) 

ROBERT H, LINNELL, Ph.D., Associate 
Professor of Chemistry, University of 
Vermont! Burlington, Vermont 

DAVID E. MANN, Jr., Ph.D., Associate 
Professor of Pharmacology, Temple 
University School of Pharmacy, Phila¬ 
delphia 40, Pennsylvania 

CHRISTOPHER M. MARTIN, M.D., 
Assistant Professor of, Medicine and 
Director, Division of Infectious Dis¬ 
eases, SetOn Hall College of Medicine, 
Jersey City 4, New Jersey 

CHARLES C. McARTHUR, PhD., 
Psychologist to the University Health 
Services, Harvard! University, Cam¬ 
bridge 38, Masachusetts (See Heath 
and Farnsworth) 

CHARLES B. McCANTS, Ph.D., Asso¬ 
ciate Professor of Soils, School of Agri¬ 
culture, North Carolina State College, 
Raleigh, North Carolina 

HENRY C. McGILL, Jr., MiD., Acting 
Head, Department• of Pathology, 
Louisiana State University School of 
Medicine, New Orlfeans 12, Louisiana 
(see Holman) 

FORDE A McIVER, M.D., Assistant 
Professor of• Pathology, Medical Col¬ 
lege of Southi Carolina, Charleston 
South Carolina 

KELLY T. McKEE, M.D., Associate Pro¬ 
fessor of Medicine, Medical College of 
South Carolina, Charleston, South Car¬ 
olina 

VICTOR A. MoKUSICK, M.D., Asso¬ 
ciate Professor of Epidemiology and 
Chief, Division of Medical Genetics, 
JoHns Hopkins; University School of 
Medicine, Baltimore 5, Maryland' 


PROJECT TITLE 

Studies in Bronchitis: A Correlated In* 
vestigation of: (a) The Effect of Smok¬ 
ing on tHe Bacteriology of the Respira¬ 
tory Tract of Humans, and (b) The 
Effect' of Cigarette Smoke and Sulfur 
Dioxide (Air Pollutant) on the Clearing 
of Bacteria from'the Respiratory Tracts 
of Small! Animals (Mice, Rats) 

A Correlated Histological, Cytological 
and Cytochemical Study of the 
Tracheo-Bronchial Tree from Mice Ex¬ 
posed to Cigarette Smoke (P) 


The Oxidation of Nicotine by Gaseous 
Oxygen: Mechanism, Products and 
Kinetics (C—P) 

The Autoxidation of Nicotine 

Effect of Tobacco Smoke and Tobacco 
Residues on Methylcholanthrene- 
Induced Skin Carcinogenesis in Mice 
(C) 

Possible Interactions of! Viruses and Sub¬ 
stances in Tobacco Smoke Condensate 


Social and! Personal Determinants of 
Smoking Behavior (C—P) 

The Social 1 Mediation of Smoking Be¬ 
havior 

Arsenic Content of Soils and Absorption 
by the Tobacco Plant (C^P) 


The Effects of Environmental Factors on 
Development of Atherosclerosis as Re- 
vealfed by Autopsy of Accident Victims 


Environmental Factors and 1 Pulmonary 
Disease. I. Asbestos Dust' 


Study of Lung Function in Smokers and 
Non-Smokers (C—P): 


A Combined Genetic. Physiologic, 
Clinical and Epidemiologic Study of 
Buerger’s Disease 
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JAMES G. MILLER, M.D., Ph.D.,, Pro¬ 
fessor of Psychiatry and Psychology, 
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Institute, University of Michigan, Ann 
Arbor, Michigan 

HUGH MONTGOMERY, M.D:. Associ¬ 
ate Professor of Medicine, University 
of Pennsylvania Medical School. Phila¬ 
delphia 4, Pennsylvania 


P. O’B. MONTGOMERY. Jr., M.D., 
Associate Professor of Pathology, Uni¬ 
versity of Texas. Southwestern Medical 
School, Dallas 35, Texas 

GEORGE E. MOORE. Ph D.. M.D.. Di¬ 
rector, Roswell. Park Memorial Insti¬ 
tute, Buffalo 3, New. York (see Bock)i 


HURLEY LEE MOTLEY. M.D., Profes¬ 
sor of Medicine and Director. Cardio- 
Respiratory Laboratory, University of 
Southern California: School of Medi¬ 
cine, Los Angeles 17, California 

WILLIAM S. MURRAY, Sc.D., Research 
Associate and Administration Director, 
Roscoe B. Jackson Memorial Labora¬ 
tory, Bar Harbor, Maine 


DONALD M. PACE, Ph.D., Professor 
of Physiology and Director, Institute 
for Cellular Research, University of 
Nebraska; Lincoln, Nebraska 


EDWARD W. PEL1KAN, M.D., Asso¬ 
ciate Professor of Pharmacology and 
Experimental' Therapeutics, Boston 
University School of Medicine, Boston, 
Massachusetts 

OTAKAR J. POLLAK. M.D.. PhD.. 
Executive Director, Dover Medical Re¬ 
search Center, Inc., Dover, Delaware 


PROJECT TITLE 

The Behavioral Effects of Smoking Under 
Stress (lC)i 


Influence of Tobacco Smoking oni the 
Blood Flow of Skin and of Muscles of 
Extremities in Sympathectomized and 
Unsympathectomized Subjects (C) 
Influence of Nicotine (i.v.)iand Tobacco 
Sfnoking on Blood Flow in Human 
Skin and Skeletal Muscle (P) 

Investigation of the Role of the Nucleolus 
in the Normal and the Malignant Cell 


An Investigation of the Physiological Ef¬ 
fects of Direct Inhalation of Tobacco 
Smoke by Laboratory, Animals and the 
Study, of the Biolbcical Response of 
Laboratory, Animals to Continuous In¬ 
gestion of Diet-Tobacco Product Mix¬ 
tures (C) 

A Study of the Effects of Smoking on 
Pulmonary, Function (C—P) 


The Production of Genetically Controlled 
Animalkand Tumors for Use in Exper¬ 
imental! Research on Tobacco in Rela¬ 
tion to Health by (al the Expansion'of 
Known Inbred Stocks, and Sources of 
Tumor Supply; (b) the Production of 
Such Hybrids or Heterozygous Types 
as Become Necessary; and (e) the Re¬ 
lation of this Material to Specific Ex¬ 
perimental Work at the Laboratory (G): 

Fellowships for Training ini Tissue Cult 
ture Techniques (C J 

Study of the Effects of, Tobacco Smoke 
Constituents om Various Strains of Tis¬ 
sue Cells Cultivated In Vitro t P ) 

A Study of Structure-Activity Relation¬ 
ships Among Drugs Which Affect 
Nicotine-Sensitive Physiological Mech? 
anisms (F) 


Possible Effect of Tobacco Derivatives 
on Arterial and Myocardial Tissue 
Cultures 
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Hiidogical Research, Pasadena Founda¬ 
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tology, University of Texas Medical 
Hranch. Galveston) 

H. K. PRATT-THOMAS, M.D., Dean 
and Professor of• Pathology, Medical 
( ollcce of South Carolina, Charleston, 
south Carolina 


PROJECT TITLE 

Fellowships for Studying the Culture of 
Human Lung Tissue and' the Effects of 
Known' and Possible Carcinogenic 
Agents Upon Such Tissue (P) 


Pathologic-Anatomic Study of Cellular 
Changes ini Human'Bronchi (C—P) 
Application of a New Bio-Assay Techt 
nique in Examination of Cigarette 
Smoke Condensates for Possible Car¬ 
cinogens (C—P) 

Carcinogenesis in the Laboratory Animal: 
A Comparison of Species Response to 
Standardized Sites of Application 



HOHART A. RE1MANN, M.D., Profes- 
■■'r ,,i. Medicine: Hahnemann Medical 
t'olieee and Hospital, Philadelphia 2, 
!Vnnw ivnnia 

VICTOR RICHARDS, M.D:, Professor 
' Sargervand Executive Hend, Depart- 
■•u-nt „t Surgery. Stanford University 
•school of. Medicine, San Francisco 15, 
i .bifornia. (see Heizer) 


R. Hi KIGDON, M.D.. Professor of Pa- 
'uv ,uui' Director, Laboratory of 
Hirenmcntiil Pathology, University of 
1 ev.is Medical Branchi Galveston, 
Texas 

SYDNEY C. RITTKNBERG, Ph.D., Pro- 
truer ,.f n.ureru,logy. University of 
Southern California. Los Angeles 7, 
( .ihtornia 


The Possible Effect of Tobacco or Nico¬ 
tine ini Periodic Disorders, a Newly- 
Recognized Syndrome 

A Comparative Study of the Effects of 
Whole and Fractional Extracts of Cig¬ 
arette Smoke and Those of Known 
Carcinogens on (1) The Cytology and 
Nuclear DNA Content of Epidermis 
in Various Strains of Mice and/or 02) 
The Cytology and Nuclear DNA Con¬ 
tent of Lung and Epithelium of the 
Bronchial Tree of Mice and' Hamsters 
(C) 

Effects of Tobacco Smoke Condensate 
on the Respiratory Tract and Other 
Tissues of the Duck (P) 


The Bacterial Degradation of Nicotine 
and Related! Compounds. The Objec¬ 
tive of the Project is the Elucidation of 
the Intermediary Metabolism of Nico¬ 
tine Oxidation (P) 



HI NSON: H; R()l M.D.. rlssociate Pro- 
•ruor ,•< Surgery. Department of Sur¬ 
er''. (i mver-itv of California School of 
Medicine. Sail: hrancisco 22, California 

IHNIWIIN V RUBIN; PhD,. Assist- 
..x/ i V”.»r , i /‘v/'Ar Health and 
<?, liuvlor University 

< .x r-c ,-t Medicine. Houston. Texas 
: U I ..boratories; Philadel- 
r v ‘». I’.-.rrss i\c.nta ) 

•All M \M o Kl ss| | | . M o Patholo- 
! ‘ ; ~'"r‘ Mil'll xndtr-son Hospital 
* ~* or University of 

Me-.!:c,.l < enter. Houston 25, 
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Study of the Action of Negatively 
Charged Ions on Tracheo-Bronchial 
Ciliary Action in the Human Patient 

An Evaluation of the Phenomenon of 
Tumor Growth Enhancement as an 
Assay for Carcinogens Among the 
Polycyclic Hydrocarbons and Related 
Compounds (C) 

Pathologic-Anatomic Study of Cellular 
Changes in Human Bronchi (C) 
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and Deem , University of Illinois Col¬ 
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Professor of Medicine, Tufts Univeri- 
sity School, of Medicine, Boston. Mas¬ 
sachusetts; Director, Depurt/nent of 
Inhalation Therapy, Boston City Hos- 
pitall Boston,, Massachusetts 


CARL C. SELTZER, Ph.D., Research 
Fellow in Physical Anthropology, 
Harvard University, Cambridge, Mass¬ 
achusetts 


CHARLES E. SHERWOOD, M.D., As¬ 
sistant Professor of Radiology, Univer¬ 
sity of Rochester School of Medicine 
and Dentistry, Rochester, New York 


DAVID L. SIMON, M.D., Instructor in 
Medicine and Fellow' in Cardiovascu¬ 
lar Reseurclt 1 . University of Cincinnati 
College of Medicine and Cardiac Lab¬ 
oratory, Cincinnati General Hospital, 
Cincinnati 29, Ohio. 

T. M. SONNEBORN, Ph.D., Distin¬ 
guished Service Professor of Zoology, 
Indiana University, Bloomington; Indi- 


PROJECT TITLE 

The Enzymatic Mechanism for the Dark 
Fixation of CO- by Tobacco (C—P) 

Some Aspects of AminoAcid Metabolism 
in Tobacco Leaves (:C) 

Study of Attitudes Toward, as Well as 
Extent, Type and History of; Tobacco 
Smoking in a Young College Popula¬ 
tion. Study of Some of the Relation¬ 
ships of Smoking and Nonsmoking to 
Family History, Type of Secondary 
Schooling. Academic Interests, Aca¬ 
demic Achievement, and Social Rela* 
tionships Characteristics 

Histologic Changes in the Oral, Pharyn¬ 
geal andi Nasal Tissues of Experimental 
Animalb Subjected to Tobacco Smoke 
(C—P) 

Effects of Cigarette Smoking on Lung 
Function in Normal Subjects and Pa¬ 
tients With Certain Respiratory Disease 
Conditions (C—P) 

Relationship of Cigarette Smoking to 
Chronic (Obstructive)! Pulmonary Env 
physema 

Morphology and Smoking ini College 
Graduates: A Fifteen-Year Follow-Up 
Study (P) 

Harvard-Johns Hopkins Study of Body. 
Form as Related to Smoking, and the 
Precursors of Hypertension and Cor¬ 
onary Artery Disease 

Investigation Into the Natural History of 
Carcinoma of the Lung With Particu¬ 
lar Reference to the Radiographic Apt 
pearance of Such Processes, the Earli¬ 
est Manifestation of Cancer on Chest 
X-Ray Photographs and the Tabulat 
tion of the Relationship of Smoking 
Habits and Occupation With the Inci¬ 
dence of Lung Cancer (C—P) 

The Effects; of Chewing Tobacco on the 
Cardiovascular System of Man (C—P) 

The Effects of Pipe Smoking and; Cigar 
Smoking on the Cardiovascular System 
of Man (C—P) 

Checking and Extending the Stephano 
Paramecium Test for; Carcinogenicity 
(C) 


SAM SOROF, Ph.D., Research Associate. 
The Institute for Cancer Research and 
Lankenau Hospital Research Institute, 
Philadelphia; 11, Pennsylvania 


Chemical and Physical Studies of the 
Tissue Proteins Involved ini Chemical 
Carcinogenesis (C—P) 
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MARION B. SULZBERGER, M.D., Pro¬ 
fessor and Chairman, Department of, 
Dermatology and SyphilOlogy, New 
York University-Bellevue Medical Cen¬ 
ter, New York 16, New York 


CAROLINE BEDELL THOMAS, M.D., 
Associate Professor of Medicine, Johns 
Hopkins University School of Medi¬ 
cine, Baltimore 5, Maryland 


TISSUE CULTURE ASSOCIATION 
(President, Dr. Margaret R. Murray, 
Associate Professor of Anatomy, Co* 
lumbia University College of Physi¬ 
cians and Surgeons, New York, N1 Y.) 


PROJECT TITLE 

Experimental! Studies of Cancer Utilizing 
a New Technique to See if Various 
‘Tars’ Extracted From Tobacco May 
Incite tHe Formation of Lung Tumors 
(C) 

Investigation of the Effects of Tobacco 
on the Human Vascular System Based 
on the Fact that Certain Tobacco Ef¬ 
fects are Due to Allergic Susceptibility 
of Specific Individuals Rather thani to 
Obligatorily Toxic Products in Tobacco 
Smoke, and that Patients with Occlb- 
sive Vascular Diseases Respond Differ¬ 
ently than Healthy Smokers CP) 


The Significance of Different Individual 
Patterns of! Circulatory Response to 
Cigarette Smoking (P) 

Studies of Genetic Differences Between 
Smokers and Nonsmokers (P). Studies 
of Psychological Differences Between 
Smokers and Nonsmokers as Shown by 
Comparison of Figure Drawings 

To Assist in Establishment of Summer 
Training Course in Tissue Culture 
Techniques at University of Coloradb 
Medical School, Denver, Colorado (C) 
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JANET TRAVELL, M.D., Associate Pro¬ 
fessor of Clinical Pharmacology, Cor¬ 
nell University Medical College, New 
York 21, New York 

E. D. WARNER, M.D., Professor of Pa¬ 
thology, State University of Iowa Col¬ 
lege of Medicine, Iowa City, Iowa 


RICHARD L. WECHSLER, M.D., Clini¬ 
cal Physiologist, Montefiore Hospital 
Institute of Research, Pittsburgh 13, 
Pennsylvania 


RUSSELL W. WELLER, M.D., Patholo¬ 
gist, Memorial Hospital of Chester 
County, West Chester, Pennsylvania; 
Associate Professor of Pathology, 
Hahnemann Medical College, PhiladgE 
phia 2, Pennsylvania 


Effects of Nicotine in the Rabbit with 
Experimental Coronary Atherosclerosis 
(C-P) 


Pathologic-Anatomic Study of Cellular 
Changes in Human Bronchi (C) 
Correlation of Bronchial Epithelial 
Changes with Comparable Changes in 
Other Organs—A Patholbgic-Anatomic 
Study (C) 

Effect of Cigarette Smoking oni Cerebral 
BlDod Flow, Cerebral Metabolism, 
Blood Gases, Blood pH, Arterial Pulke 
Pressure Curves. Electrocardiograms, 
and Electroencephalograms (C) 

Pathologic-Anatomic Study of! Cellular 
Changes in Human Bronchi 
A Selected, Extended and' Detailed Study 
of Human Bronchial Mucosa 
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SIMON H. WENDER, Ph.D., Research 
Professor of Chemistry, University of 
Oklahoma Research Institute, Norman, 
Oklahoma 


DUANE G. WENZEL, Ph.D., Professor 
of Pharmacology, School of Pharmacy, 
University of Kansas, Lawrence, Kan- 


FREDERICK E. WH1SKIN, MiD„C.M., 
Director, Division of Health and Per¬ 
sonality Equilibrium, The Age Center 
of New England, Inc., Boston 16, Mas¬ 
sachusetts (see Dibner) 

J. EDWIN WOOD, M.D., Professor of 
Medicine, Medicall Collfege of Georgia, 
Augusta, Georgia 


SUMNER WOOD. JR., M.D., Assistant 
Professor of Pathology, Department of 
Pathology, Johns Hopkins. University, 
Baltimore 5, Maryland 

JOHN P. WYATT, M.D., Professor of 
Pathology , St. Louis University School 
of Medicine, St. Louis 4, Missouri 


PROJECT TITLE 

A Qualitative and Quantitative Study of 
the Individual Polyphenol Content of 
Cigarette Tobacco and of the Smoke 
and ‘Tarsi Resulting from Cigarette 
Smoking, and! Also Study of the Fate 
of These Compounds in the Animal 
Respiratory System (C—P) 

The Determination of the Chronic Effects 
of Orally Administered Nicotine on 
Serum Cholesterol and Phospholipids; 
the Electrocardiographic Response to 
Ergonovine; and the Vascular Pathol¬ 
ogy of Cholesterol-fed Rabbits (C—P) 

Pilot Study of the Smoking Habits of Age 
Center Members (C) 


The Effect of Prolonged Inhalation of 
Tobacco Smoke and of Prolonged Ab¬ 
stinence from the Use of Tobacco on 
the Peripheral Vascular Response to 
Acute Inhalation of Tobacco Smoke in 
Man (C—P) 

Evaluation of Etiologic Factors, such as 
Occupational Hazards and Habits, and 
Pathologic Peculiarities in the Long- 
Term Survival of Patients Following 
Resection for Bronchogenic Carcinoma: 

An Investigation Into the Nature of the 
Pigmentary Lesion in Centrilobular 
Emphysema 
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